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If your general manager says:

“What About Steel Ties’’

The [ Steel Twin Ties cost about One Dollar per track foot
first cost ) at Cleveland.

15 low ( Economy of concrete and grading make the complete
track cost less than any other concrete design.

-

The | Stcel Twin Tie Construction provides a permanent
construction ) foundation on which a complete and approved method
is renewable | of rail renewal has been worked out on over five miles
! of track.

A combination of track foundation and paving, uni-
form in its action under both car and vehicle traffic.
The coeflicient of expansion of steel and concrete are
nearly identical.

T he g
striuctuere
1s wniform ?

, New methods { New methods of initial installation, designed to insure
' of complete bearing, eliminate shrinkage and make rail
snstallation \ renewal easy.

Experience of | Fourteen years of experience as to service, together
users can be ‘with initial and maintenance cost 1s now available.

obtained

Your quotation, accompanying the complete folder on Steel Ties,
is based on a stock of steel which guarantees you

! a firm price on Steel Ties for the

F ‘ first half of next year.

THE INTERNATIONAL STEEL TIE COMPANY :: :: CLEVELAND “

teel TwinTie Track

Bﬁenewable Track - - Permanent Foundation
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Christmas Time on the Road of Progress '
Westinghouse Program for Better Maintenance ‘

"*Come in, boys."" said Joe, the General Manager. "'l want to tell you how pleased
our executives are with the splendid performance of our equipment. We have
handled the Christmas rush traffic this year better than ever. Every car we have
has been pressed into revenue service and the failures have been negligible.”

Big Bill. the Master Mechanic, grinned broadly and stuck out his chest, saying,
"“Well, Boss, we're glad you're glad. The boys in the shop are all delighted with
their accomplishment, too. Much of the credit for this fine showing belongs to
Doughboy Dan, our Transportation Enginecer. We've got our whole maintenance
program worked down to a sensible, scientific basis. We're studying causes and
effect, we are. Dan and | have worked out simple schemes and records that show
what our detail costs are, as well as the basic causes for this and that failure and,
believe me, we have found that a ’stitch in time saves nine.” That's why our
equipment is making the good showing that it is. Isn't that right, Dan?"’

Dan exclaims, “There’s no question about it, and, Boss. we have really only
made a good start. Westinghouse Railway Operating Data has been worth its
weight in gold to us. One of the Westinghouse maintenance and renewal parts
engineers was with us for a couple of weeks. His help was invaluable. We expect
to double our motor-bearing life this coming year. Did you know. Boss. that
Westinghouse has started a nation-wide program for better maintenance during

19253
“No, I did not,” declared the General Manager. “'That’s a splendid. worth-while
service to the Industry.”

Westinghouse 1925 Better Maintenance Program

Weslinghouse Electric & Manufacturing Co., Eest Pittsburgh, Pa.
Sales Offices in Al Principal American Cities
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Conversation
Lagged

ARLY one Monday morn-
ing the head of a certain
railway company was earnestly
engaged in conversation with a
visitor in his office. Just then
the office boy brought in the
mail and laid it on the desk.

At the top of the pile was a
copy of ELEcTrRIC RAILWAY
JoUrRNAL, neatly wrapped in its
brown paper mailing cover. In
an absent-minded way the rail-
way executive tore off the wrap-
per and unfolded the magazine
while continuing the conver-
sation. Then he began slowly
turning the pages.

Conversation lagged—in fact,
it stopped altogether until every
page had been turned and the
vellow cover at the back had
been reached.

“Excuse me for not giving
you my attention,” said the rail-
way man, turning again to his
visitor, “but I always like to
glance through the JourNAL as
soon as it comes, to see what is
going on in the industry.”

opies Printed, 7,225

Advertising index—Alphabetical, 56; Classified, 52, 54; Searchlight Section, 51
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Points
o

onsider
When buying Grid Resistors

Point 1. Westinghouse 3-Point Suspension is now recognized as the
standard for railway grids. :

Point 2. Westinghouse Grids are strong, accurately machined and
thoroughly tested. Because of their uniform size they are
easy to assemble.

Point 3. Westinghouse Grids make good Resistors, give smooth ac-
celeration and protect both the car equipment and the car
rider from jars and jolts.

Here are three big reasons why Westinghouse Grids are the best for
your equipments.

They are carried in stock in Westinghouse district warehouses for
your convenience.

Showing Grid Resistors assembied on car
Grinding Bossesparaliel »_.‘ T P

Testing the Grids 7 ‘

Westinghouse Electric & Manufacturing Compan
East Pittsburgh Pennuyl\y:ni)n'
Sales Offices in All Principal Cities of
the United States and Foreign Countries

tinghouse

X 78430
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:*\ / SAFE
; // The crossing ahead is protected by

HA\/\\___/-/ National Trolley Guard and even if
the trolley wheel comes off the wire it
will carry on in the energized wire
mesh. The passengers are safe!

%

A National Trolley Guard installation
fulfils one of your safety obligations.

The Ohio Brass Co.

Mansfield, Ohio, U. S. A.
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Add a
. VULCAN"
aill Joint Grinder

to your equipment

It’s Reciprocating

Fits in between the big “Recipro- the rotating grinders have re-
cating” and the rotary grinders. moved surplus welding metal.
Planes the rail with an abrasive Derails as quickly and casily as
brick. Produces a true smooth our “Atlas”—off-again, on-again,
rail where joints were uneven. grind-again in scconds. You'll
Fine, too, for finishing off after find it a paying investment.

Get a description and a quotation
at the same time

WOork Ug

pson Street, Philadelphia

AGENTS:
Chester F, Gallor, 30 Church St., New York Atlaa Rallway Supply Co., Chicago
Chas. N. Wood Co., Boston E};\?l.pment'&y})nn"::‘:‘trlnz Ceo., London
Electrical Engincering & Mfg. Co.. Piltsburgh
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Attract attention!

Get them on your cars with

HUNTER-KEYSTONE
SIGNS

Something the prospective passenger
can see—and read. A good sign is
really a silent salesman of service—it
advertises your parks, routes, ball
games and other attractions,

Help them at their stop with
FARADAY SIGNAL SYSTEMS

A real convenience for the passenger and an aid to the motor-
man and conductor. Unnecessary stops are eliminated—yet
when the passenger wants to stop, the signal is clear, decisive
and unmistakable.

Service Suppries Co.

PATLADELPHIA NEW YORK CIMICAGO
17th and Cambria Sts. 50 Church St. Monadnock Bldg.
PITTSBURGH SCRANTON BOSTON
829 Oliver Buliding 316 N. Washington Ave. 88 Broad St.

Lyman Tube & Supply Co., Ltd.,, Montreal, Taronto, Winnlpeg, Vancauver
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@oub&-@uﬁ; Poles
Help Everybody:

ELRECO Combination Railway and Lighting
Poles help the street railway, in the first place, by re-
ducing its investment in span-wire poles ONE HALF.

Help the lighting company by enabling it to share the
use of these poles with the traction company.

Help the municipality by clearing the streets of the
usual jungle of poles, lighting standards and wires —and
greatly improving the appearance of the streets. A
more efficient lighting system is assured also.

ELRECO Poles are the most adaptable steel poles
made for joint railway and lighting service. No other
form, style or shape of pole offers so much for the money
invested.

Ask us to prove it/

The Electric Railway Equipment Co.
Cincinnati, Ohio
New York Office: 30 Church Street

ELRECO
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Concentrated effort!

BY adhering strictly to one exclu-
sive line of equipment—door op-
erating devices—a product has been
built-up which holds unchallenged
leadership in the field. All our efforts,
all our energies have been devoted
to making National Pneumatic Door
Engines as nearly perfect as it 1s pos-
sible for mechanical apparatus to be.
This accounts for the long life, the low mainte-
nance, and the continued smooth operation after

vears of service, which characterizes N -P
Equipment everywhere it is installed.

National Pneumatic Co., Inc.
Originators and Manufacturers
Executive Office: 50 Church Street, New York

Philadelphia—1010 Colonial Trust Bldg. Chicago—940 McCormick Bldg.
General Works—Rahway, New Jersey

Manufoctured in Canadao Ly Dominion Wheel & Foundry Co., Ltd., Toronto, Ont.
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[Low-Maintenance
Air Compressors

for
are noted for their fine construction, their POWER HOUSES,

Westinghouse - National Air Compressors

smooth, steady, economical service, their rep- CAR BARNS,

utation for practically never wearing out, and and SHOPS

their low maintenance requirements.

Many of these Compressors built 15 and 18 The above illustration shows
: < e . three of a battery of eight 3-VS

years ago are still giving first-class service.

high pressure compressors being
used by a large street railway
Users of Westinghouse-National Compressors ORI

not only enjoy long service and low upkeep,
but they also realize a saving in operating
power through the HP Automatic Control,
which stops the machine when sufficient pres-
sure has been built up, and causes the Com- : ‘
pressor to remain at rest until a new air sup-

ply is needed, when operation is resumed. No
power is wasted.

Westinghouse Traction Brake Company
General Office and Works: Wilmerding, Pa.

WESTINGHOUSE—NATIONAI

“QUALITY MACHINES FOR QUALITY SERVICE”
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Chassis an4 Bodies
The finished job from one responsible builder

There is no division of responsibility when you buy
Fifth Avenue Buses. You know that the bodies will
be O.K. in every way, and that they will be adapted
properly to the chassis for which they are built.

Every unit that goes into a Fifth Avenue Bus is thor-
oughly tested. Our system of inspection is complete
in every detail. Fifth Avenue Buses are built in our
own shops from the ground up. Every bolt and screw
is affixed under Fifth Avenue supervision. QOur road
test is supervised by men who have been identified with
motor-bus development for more than a decade.

The design and construction of Fifth Avenue Buses, chassis and bodies

FIFTH AVENUE is predicated on long years of actual experience operating this same
T i kind of buses and keeping them in repair.
ype

R e aneiers heentme of You have an opportunity to buy buses of known value, buses with a
oceupled per scated passenger, are the reputation established many years, buses built complete in the Fifth
most practical multiple sutomotive all ‘ he FiithiAv . .
{&?ry round carriers oa the market Avenue Sh(lpa under the Fiit venue orgamzation.

ay.
Our L-Type buses provide seats for 65 .
passengers. This has been accomplished Others have found that it pays.

without lengthening the wheel base of
the bus.

And the practical all-weather adjusiable
top, mskea them 1009% serviceable the

year round, oA
LT f k\ (LR &u@ NEW YODHRANSDOMMION CO-
G Re, 4 New York NY.
\__ : . _/ L=

»Y U
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atre crowd—
with Buses—

Bus flexibility offers a simple and effec-
tive solution to the problem of handling
late theatre crowds at minimum operating
cost.

For while continuous service on a fixed
schedule must be maintained to provide
adequate trolley facilities, a bus or fleet
of buses can assemble at convenient
points, fill up to capacity, and then ex-
press to the residential districts where
most passengers alight.

Mack Bus economy and rockbottom
maintenance makes such auxiliary service
doubly profitable. Every Mack bus fea-
ture from bumper to tail light is an all-
bus feature, designed and built to meet

Pe/'/orm

arce counts

the strenuous conditions that day in and
day out bus operation imposes.

Engine is force feed and splash oil system
type. Counterbalanced case-hardened
crank shaft. Light reciprocating parts.

Tread is wide,—a safety measure and a
real factor in easy handling of the long
wheelbase. Dual reduction rear axle is
strictly a bus axle, designed to give
maximum ground and underbody clear-
ance with straight line transmission.

Mack Bus Engineers will gladly discuss
the rest of the story.

MACK TRUCKS, INC. "
INTERNATIONAL MoTOR COMPANY

25 BROADWAY NEW YORK CITY
Elghty-three direet MACK factory branches
operate under the titles of: “MACK MOTOR
TRUCK COMPANY” and “MACK-INTER-
NATIONAL MOTOR TRUCK CORPORATION.”
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TURN LOSS INTO PROFIT
{Loss Profit
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with

SAFETY CARS
‘ SAFETY CAR DEVICES €O

OF ST.Louls, Mo.
‘Postal and Telegraphic Address:

WILMERDING, PA.

: .CHICAGO SAN FRANCISCO NEW YORK WASHINGTON PITTSBURCH
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Poles that Resist the
Elements

The heaviest storms or severest strains have no effect
upon Truscon Steel Poles. Their recinforced steel
construction, with four rigid corners, result in poles
that are particularly strong to resist loads and give
the maximum of service. When stressed to the
failure point they will bend, but never break.

‘Truscon Steel Poles have no pockets for collection of
water or dirt with the added dangers of rust or cor-
rosion. The poles are easily inspected and painted.

Their fireproof qualities, low maintenance costs and
long life make them the most economical in the end.

They are made in a variety of styles and sizes for
many needs and their attractive design adds to any
section in which they are used.

Return coupon for free copy
Truscon Steel Pole booklet.

TRUSCON STEEL COMPANY, YouncstownN, OHIO

Warehouses and Sales Offices from Pacific to Atlantic
For addresses see prane books of principal cities
Canada: Walkerville, Ont. Foreign Div.: New York

USCON

STANDARD

Truscon Steel Company, Youngstown, Ohlo

Please send me your boaklet “Truscon Steel Poles."

Bl o G ORMBIOIONGINE S < ) i AT R 04 ) o 1)) o sk e Nilals

Address & o i o R e Ao T el E.RJ. 12-20

15
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P nstruction )}
low cost installation \
known strength
all surfaces external |

*&d&pt&blllt}’
U= x, —A\\ outlive bond issues /

\ e . |
L o\ dltraclive appearinge
TREes L B jnternatigne
B kv v LS ‘
ADAPTABILITY

% The wide adaptability of Bates poles makes
them applicable for every pole purpose.

They readily and economically adapt themselves
to fabrication into combination poles, towers, A
frames and H frames—and for substation con-
struction. As trolley supports, for signal tower
use, as transformer rack frames, and as street
light standards—they are used to advantage.

Get a Bates quotation for consideration and com-

parison !
Euu@wd?tcel “mss@.

Ilinois Merchants Bank Bldg.
Chicago, L, U. 8. A.

mla ONE |

EXPANDE
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Doing it right!

How ?—When ?—Where ?—and What?

Four fundamental questions in electric railway lubrication
problems!

On the correct answers to these questions and the efficient execution
of the policies laid out, depend nearly the whole structure of
truck and motor bearing maintenance costs,

Galena Lubrication is more than oil alone. It is oil plus experience
plus service. Each of these factors is essential to good results.
With the best of oils as a base, Galena applies a lifetime of
experience to produce the right lubricant to fit each condition and
then through Galena Service insures its proper employment.

Galena Lubrication always results in increased availability of
equipment, fewer delays and lowered maintenance cost.

-~  Franklin, Pa. -
- and offices in prmcnpal cmes

m ,l\ fl\ 5‘/‘\”"“3?\"-«".“%
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GE-57
GE-67
GE-70

Standard
for Modern G-E Motors
as follows
GE-201 GE-260
GE-203 GE-263
GE-210 GE-264
GE-240 GE-265
CE-247 GE-275
GE-258

—and available
for these G-E Motors

GE-73
GE-80
GE-88

Don’t purchase su
Use your G-E Cata

General Electric Company

fpliu at random.
op

Schenectady, N. Y.

Sales Offices in all Large Cities

A Renewable Carbon-way

Do you replace worn brush-holder carbon-
ways promptly as you should? Or do you
continue operation with the worn part and
risk a higher motor maintenance cost?

Many railway motors now in service have
worn brush-holders that should be replaced.
Replace them now with the new G-E Renew-
able Carbon-way Holder. Then in the future
just the carbon-way, the worn part, can be
renewed at about one fifth the cost of replac-
ing a complete holder.

Quite a saving. And remember, the other
results will be fewer motor failures and better
service.

GENERAL ELECTRIC
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over Safety Conference

Volume 64 /
I Number 25
J

a Great Constructive Success

FORCEFUL, constructive influence, looking toward
early relief from the terrible toll of life in street
1 highway accidents, has been set in motion by the
tional Conference on Street and Highway Safety held
hington Dec. 15 and 16. The conference on this
ing problem was called by the Secretary of Com-
Herbert Hoover. He personally acted as chair-
during a large part of the deliberations, and the
irful way in which the meetings were conducted
| the high character of the work accomplished pay
te to his great ability as organizer and doer.
was no small matter to bring together representa-
of the many interests concerned from practically
ry state in the Union, with all their conflicting and
rgent views on the subject, and work out of this
08 in two days time a distinctly constructive state-
1t of remedial measures having the whole-hearted ap-
val of so large and representative a conference. It
3 something of an accomplishment even to get some
the interests together around a common table to dis-
8 this problem. But the preliminary work done in
ht committees, the expression of opinion on the com-
tee reports at the first day’s sessions, the harmoniz-
of the views expressed and the compilation of the
ious recommendations into a consolidated report, and
n adoption of this report, section by section, by the
ole conference on the second day, constitute a truly
at accomplishment.
S finally approved, the recommendations of the con-
ence form a program which all interests can indorse
lapply. In some details, it may not satisfy one party
other, but it represents a point of view arrived at
er long and careful deliberation by men of highest
nding in their own industries and representing all
rests concerned. The personnel of the committees
- the backing of the federal government give the
jort a stamp of authority and distinction which should
end it to the careful consideration of all public
tials, the railways, the automotive industry and all
hway bodies and safety organizations. It will go a
y way toward securing the uniformity of regulation
‘practice throughout the country so sadly lacking now,
le avoiding federal regulation in the matter.
thief among the recommendations of interest to in-
rurban electric railways is that calling for legislative
on requiring motor vehicles to come to a.full stop at
in railway crossings and putting the responsibility
e hands of the state commissions to designate the
crossings to which the law is to apply and so to
them. The proposal of a stop law caused more

rally want indorsement of the full-stop law without
qualification. The final wording, however, is a sensible
compromise. The plan adopted, if applied, will doubtless
go a long way toward taking the burden of responsibil-
ity off the railways, and, what is far more important,
toward material reduction in grade crossing accidents.

Street railways are also much concerned directly and
indirectly with many of the provisions of the conference
report. They will find that they can indorse and help
along adoption of the whole program urged. The report
is reviewed in another part of this issue, but electric
railway men will do well to write to the Department of
Commerce, Washington, for a copy of the complete
report for study and application, and to support it in
a broad way in their own communities.

Definite Limits of Wear
Promote Good Maintenance

lN NEARLY all maintenance work the subject of
economy is uppermost in the mind of the man in
direct charge—and of his superiors also for that matter.
Constant effort and attention is directed toward obtain-
ing increased life from the various parts of the equip-
ment without getting excessive road failures. . At the
same time it is desirable to get the work done at min-
imum labor cost.

Sometimes, however, the constant pressure for econ-
omy causes the ultimate result to be lost sight of when
striving for immediate savings. There is a natural
tendency in the attempt to get every possible mile of
wear out of each part of the car equipment. The desire
to “make a showing” in immediate costs may lead to
badly run down equipment and poor service.

This shows up strikingly in connection with the re-
placement of bearings and similar parts that must be
periodically renewed and that run into considerable
cost. On many properties there seem to be no definitely
established limits of wear, and it is questionable
whether on many others that do have generally under-
stood limits they are actually lived up to.

An important step toward better maintenance prac-
tice will be taken when maximum wear limits are def-
initely established for all important wearing parts and
are then rigidly adhered to. Even though a limit is
established and later found to be too high or too low,
it can be readily altered and maintenance forces in-
structed accordingly. But some limit should be estab-
lished, and when the part becomes worn to that point
it should be taken out. In that way only can uniformly
good results be obtained.

This is the issue in December that is devoted essentially to maintenanee subjeets
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He Knew When It Was Time
to Throw a Machine Away

HAT it very often pays to spend money in order to

save money Is illustrated by the experience of a
master mechanic who recently replaced a still serviceable
power-driven hacksaw by one of more modern design.
When the suggestion that this be done was originally
made to the management of the railway in question, it
occasioned some surprise. At first thought it appeared
to be an extravagance to throw away one fairly good
saw and buy a new one.

But this master mechanic had made a study of ma-
chine tools, and he was ready with his argument. He
showed the management just how money could be saved
by installing a better machine. In this case the better
machine was primarily a quicker machine, and at pres-
ent rates of wages any machine that saves time will soon
pay for itself. So, he argued, instead of being an
extravagance to install a new machine, it would really
be an economy.

The management of this railway is always on the
lookout for ways of legitimately reducing expenses.
Moreover, the master mechanic was known to be a man
with long experience at his work and having sound com-
mon sense. So a new high-speed saw was bought and
installed in the shop. Its performance soon justified the
expense. For example, it reduced the time required to
cut through a steel axle to one-tenth the former time.
The life of the saw blades was practically quadrupled.

Opportunities to make changes of this kind exist in
nearly every railway shop. For thus being able to
visualize the possible savings to be effected by throwing
away an old machine this master mechanic deserves
great credit. Equal credit is deserved by the manage-
ment which listened with an open mind to his argument
and was willing to put the proposal to the test.

Riding Comfort May Have
a Stronger Appeal than Cheapness

RIVING down by automobile from the house to the

office is a pretty cold proposition these winter
mornings. The wind howls and the snow sifts in
through every small opening. An icy covering makes
the pavement treacherous. If the old bus stands parked
all day and gets snowed in, it may require a half hour’s
delay and use up the best robe under the wheels to get
backed out and headed homeward. On the other hand,
riding in the street car is comfortable and warm and
safe and convenient.

An appeal to the automobile driver based on some such
argument as the foregoing is likely to be effective at
this season of the year. This idea was tersely put by
Labert St. Clair in a telegram to the Pennsylvania
Street Railway Association Convention at Harrisburg
on Dec. 5, which was reported in this paper last week.
In it he said, “Make the comfort of street car riding
rather than the cost of running an automobile the basis
of appeal to automobile owners.”

That does not mean, of course, that the well-known
slogan “Ride the street car and save the difference” is
pot effective. Its value has been proved by experience
in many places and undoubtedly it has influenced a large
number of people to ride the railway. But the average
American automobile owner is more influenced by com-
fort and convenience than by cost. He will spend money
freely to get what he wants, If he can be convinced that

-:
Vol. 64, No. %

it is more convenient and comfortable for him to ri
downtown in the street car than it is to get his aut
mobile out of the garage and drive down, that is r
apt to appeal to him than the fact that he is saving 1
15 or 50 cents.

Then, too, the economy argument is no longer new t
the public in some cities, and novelty is one of the n
important requirements of effective advertising. Skill
fully worded publicity emphasizing the comfort featu
might be more effective now than that which stre:
primarily the cheapness of riding the street car.

A Subway Is an
Expensive Luxury '

T IS a striking fact that in nearly every large

in the country there is a tremendous demand
subways. This applies notably to the two largest
New York and Chicago, but in Detroit, Philadelp
St. Louis and other cities subway construction,
additions to the present systems, is being strongly
vocated by many citizens.

This desire is understandable with the congestion ¢
traffic on the surface of the streets, but the publ
should realize that subways are a very expensive lux
and that the cost of building them, like the price
many other desirable things, has gone up greatly d
ing the past 10 years. This is shown in the estim
cost figures given out last week in New York for
Mayor’s proposed subway between the southerly e
Manhattan and 193d Street. For one of the down
sections of this line—0.83 route-miles in length
cost is estimated at more than $25,000,000 per ro
mile and the figure for the entire length of the divis
south of 64th Street—I10 route-miles—is given
$114,000,000. This amounts to $11,400,000 per
mile. Part of this section is two-track, part four-
and part six-track, there being 36.32 track-miles to
10 miles of route. These cost figures are exelusi
all equipment or of shops, or of any land or easen

For the section north of 64th Street and as f
193d Street, the cost on the same basis is esti
at about $8,040,000 per mile of route, there being
route-miles and 24.95 track-miles. The reduction
these figures from those for the downtown sectio:
due, of course, to less arduous conditions of eonstruct

Some of the factors which have an important be
on the cost of building subways are narrow streets v
high buildings, especially where this condition is e
bined with soft subsoil, extent of other substruc
in the street, whether the subway is under water le
and the extent of the street congestion over the ]
posed construction. The latter condition affects th
of receiving materials and the disposal of the ref:

Most of these factors are present to some exte!
the 0.83-mile downtown section of Manhattan,
the proposed line would have to cross under
subways of the Interborough Rapid Transit Co
and one of the Brooklyn-Manhattan Transit Cor
tion, where much underpinning of these and
structures would have t{o be done, and where the
not much room for carrying on the work. Above
Street, conditions for construction are more favo
and this fact is reflected in the price. But, in genera
it may be said that the cost of subway construction
considerably more than doubled since 15 years .
when a rough estimate for the building of a two
four-track subway was $1,000,000 per single track mils
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Jigs and Dies to Reduce Shop Costs

Chicago Surface Lines Uses Special Tools to Make Many Parts in Punch Presses—

These Formerly Required Several Hand Operations—Automatic
Stripping and Ejection of the Finished Parts
Speeds Up Production

N THE West.Shops of the Chicago Surface Lines
many dies and jigs have been developed to hold down
the cost of making replacement parts for car
lipment. As a result, the number of hand operations
3 been reduced to a large extent and the punch press
3 been substituted for hammer, saw, file and drill
388. These special tools have been made up from time
time over a number of years, the high wage scales
walent in Chicago being an added incentive. Al-
yugh many different types have thus been developed,
h expenditure for new dies is carefully supervised
1 the cost of a proposed new tool is compared with
+ estimated saving to be
de before the work is
horized.

An endeavor is made to
)id the tendency in rail-
¥ maintenance practice
manufacturing parts that
1 be purchased cheaper
m other sources. Insome
ies, however, the decision
determined by the time
ment in delivery. Special
rts that are required in
nparatively small quanti-
3 frequently cannot be purchased at an attractive
ce except in large lots.. Consequently the cost of
rying large stocks of such parts sometimes makes it
iirable to manufacture them in the shop. Sinece punch
388 dies can be set up quickly in the machines, it is
iible to manufacture comparatively small lots of spe-

surfaces at (a).

| parts at prices that more than justify the cost of
ing up the dies.
The punch press equipment available was originally
rehased for maintenance purposes and is not particu-
ly suited to quantity production. It consists mostly
comparatively slow, heavy-duty maehines. With
2 exception of one motor-driven V. & O. Press Com-
ny No. 21 punch, these are
gited to a Williams, White
Company No. 14 press,
.ong & Allstatter combined
aich and shear and one
er heavy-duty, deep-throat
E&‘Eh. The various types of
3 and jigs that have been
signed increase the service
iined from these ma-
€8. Since there is noth-
%unusual about the ma-
le equipment available in these shops, the tools to be
eribed are of types that can be utilized with the
shines found in most railway shops.
1 the accompanying illustration, Fig. 1, is shown
ie for making push-button bushings for the pas-
er signal bells on a comparatively large group of
8. This particular type of signal is no longer on

¥ig. 1. Die for Relilng Bead on Push-Bulton Bushings

The pleces are stripped by pulling the handle at the right,
which causes the bead on lhe bushing to engage the Inclined

¥ig. 2. Equally Spaced Slots In ¥lsh Puper Insulating Dilsks
for Fnn Motor Armatures Are Cut In This Indexing Dle

the market, and repair parts are therefore not available
from the original manufacturer.

The bushings are made of thin brass tubing, with
a bead rolled on one end to protect the passengers’
fingers. They are first eut off in a screw machine and
the bead is then rolled by the punch and die shown in
the illustration. The piece of tubing of proper length
is slipped on the pin (a) projeeting from the sliding
member (b) shown in the illustration. This slide
extends out to the right from the body of the die to
form a handle at (d) which can be grasped by the
operator. When the slide is pulled out to the extreme
right the pin (a) is exposed
so that the piece of tubing
can be readily dropped into
place. The sliding member
is then pushed to the left
until it strikes a stop. This
places the bushing between
the two halves of the split
forming die (e), shown
open in the illustration.
This is held open by com-
pression springs and is ar-
ranged so that the two
halves of the die are free to
slide in the die block. When the punch, shown at the left,
descends, the two heavy lugs (g) engage tapered outer
faces on the split die (e), and as the punch comes down
into position the two halves of the die are brought to-
gether s0 as to clamp seeurely the bushing between them.
The top of the bushing is rolled by the punch (f) in the
center. When the punch is raised from the die the
two split members are forced apart by the compression
springs mounted between them, thus releasing the bush-
ing and the hand-operated slide (b) so that the latter
can be pulled to the right by hand. When this is done
the newly rolled bead on the top of the bushing en-
gages the two inclined surfaces (c¢), and as the sliding
member continues toward
the right the bushing is
automatically drawn off the
pin, so that another piece
of tubing can be quickly
dropped in place, and the
operation repeated. This
job is carried out on a
V. & O. Press Company
No. 21 motor-driven punch
at the rate of approximately
2,000 pieces per hour.

A good example of an indexing die for making a
number of equally spaced cuts in a single piece of mate-
rial is shown in Fig. 2. This is used for cutting the
slots in the circnlar fish paper insulation used in small
ventilating fan motor armatures.

The round disks are first blanked out of sheet mate-
rial. The slots for the windings are then cut in the
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die shown. A disk is slipped over the spindle (b) and
the guard (f) is fastened in place to act as a stripper.
The collar (d) is then slipped on the spindle (b) and
the cap (e) is placed on top. This cap is provided with
a projecting pin on the inside which enters the vertical
slot near the top of the spindle (b).

Fig. 3. Burnlng Tlps Are Removed from Controller Fiogers with

This Equlpment, Which Holds the Finger In Place While
the V'anch Shearas O the Worn Tip

Fig. 4. Itoles in Truck Pedestal Wear Chnnnels Are "unched and

sSlotied at One Time wlith This Nimple Fanipmeot

Flg. 5. Car Ribbon Fuses Are Made by a Continuous Process

The two pleces of ribbon are fastened together, the center call-
bratlng hole Is punched and the finlshed fuses are cut to the

proper length,

Fig. 6. Case-lardened Wear I'lates Are Bolted to Projecting Ears

on Journal Boxes, The I'leces Are Cat to Vroper Shape

In & Punch Press

By pressing down

on this cap the spring inside the collar (d) is
pressed. The cap (e) is then given a partial t
that its pin engages the circumferential slot shown
the top of the spindle (b), thus holding the coll:
securely in place and elamping the disk of fish
on the ratchet wheel (a). The various parts
scribed are all clamped together through the ai
the spring inside the collar (d), but are free to |
about the vertical pin in the center of the spindle
A spring engaging the notches in the ratchet (
lows it to be rotated by hand, one notch at a
corresponding with the spacing of the slom
punched in the disk. As the piece is rotated, it i:
indexed to give the requlred number and spaci
slots. The work is done in a Williams, White &
pany No. 14 power punch press at the rate of 25
plete disks per hour.
A punch and die for the removal of burning ti
controller fingers offers an excellent example o
substitution of machine for hand operatmns in s
ing worn parts. This tool, shown in Fig. 3, is d 'f
so that a projecting pin (b) on the punch ]
through a hole in the die block to hold the fing
curely in place while the punch (¢) cuts off the b
tip (a). The condition of the two parts after tl
has been removed is shown at the right side ¢
illustration. The finger is then ready for a ne
This work is done in the V. & O. Press Company
punch press at the rate of about 2,000 pieces per ho
The simple punch and die shown in Fig. 4 §
to make countersunk slotted holes in 4-in. str
channel wear pieces for truck pedestal jaws. €
particular type of truck the wear pieces are 1
place with countersunk head carriage bolts whie
a lug at one side to prevent the head of the be
turning while the nut is being pulled up tigl
will be seen from the illustration, the punch ne
cuts and countersinks the hole, but also forms ti
to take the projecting lug on the carriage bolt.
work is done on a heavy-duty power punch press
rate of about 200 holes per hour.

CAR RiBBON Fuses MADE COMPLETE

In Fig. 5 is shown an ingenious die for mal
ribbon fuses from thin strips of copper. TI
ribbon is purchased in rolls 1 in. wide and
thick. Two of these thicknesses of material &
ened together and a calibrating hole is pune
center, to form the complete fuse, as shown at t
tom of the illustration. This has been pulled a
show the two ribbons of copper. The entire
of making these fuses is completed in the die
a continuous process. The two ribbons of mate
fed into the die from two different rolls. The |
ing prongs (a) on the die pierce the two
copper in such a manner as to leave a projecti
two points spaced so they will come near
the completed fuse. At the same time the
(g) is punched in the ribbon. As the
pushed forward again in the die, against a
fixes the proper length, the two projecting p
flatten the burrs that were made at (f) so as
the two pieces securely together. At the same
descending cutter (¢) cuts the completed fuse aff
proper length. The operation is then again r )
This work is done in the V., & O. Press Compa
press at the rate of about 3,500 complete fuses

A heavy cutting die for blanking out the
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ped journal box wearing pieces shown in Fig. 6 is
in a Williams, White & Company No. 14 press. In
case it is necessary to make two cuts to complete
vork, the piece being turned around after the cut
e side has been made. The material is fs-in. sheet
and is later formed and punched to complete the
ing pieces. These are made up so that they can be
to projecting ears cast on the sides of the journal
. The jig for punching the holes in the ears after
piece has been formed is shown in Fig. 7. This is
terest chiefly because of the complicated shape of
Ipiece to be punched. It will also be noted that

al sets of holes in the jig permit it to be used for
hing wear plates for different-sized journal boxes.

SEVERAL TYPES OF FORMING DIES USED

0 forming dies of widely different types are illus-
d in Figs. 8 and 9. The one shown in Fig. 8 is
for the manufacture of the small eye-bolts shown
e bottom of the illustration. This is part of the
use box assembly and is made up cold from <s-in.
d, cold rolled steel. The pieces are sheared to the
r length and are then formed in four operations.
successive stages of the forming are carried out in
on the four sections of the die marked, respec-
, (a), (b), (¢) and (d). The piece is moved
one position to the other in the die so that it
ires four movements of the press to complete the
ition. In the first position (a) the rod is kinked
. one end. In position (b) this kink is depressed
§ to bring the stem approximately at the center of
loop. In positions (¢) and (d) the loop is finally
leted. The work is done in a Williams, White &
)any No. 14 press at the rate of 75 pieces an hour.
ass channel wearing pieces used to reinforce the
of body sash are formed from No. 18 gage strips
e proper width in the punch and die shown in
9. The completed channel is shown at (¢) in the
ration. The punch and die shown are used to
n the channel only, the screw holes and cuts for the
i locks being made in a second die that is not shown.
the Williams, White & Company No. 14 press these
formed at the rate of approximately 40 per hour.
in excellent example of a die which substitutes
ching operations for what would ordinarily be a
| press job is illustrated in Fig. 10. The large
in the channels that are used as wear pieces on
pedestals are punched instead of being drilled.
block (b) in the die supports the web of the chan-
o that it can be punched without distorting the
These channel pieces are also sheared to the
r length in a similar die designed to support the
s0 that both the web and the flanges are cut off
Both 14-in. and 16-in. lengths of channel are
gired for different types of trucks, and an adjust-

pin at the left of the die shown in Fig. 10 enables
ame die to be used for punching pieces of either
. The punching is done in the Williams, White
npany No. 14 press at the rate of 60 pieces per hour.

iE LOCATES HOLES FROM CENTER PUNCH MARKS

n most railway shops the punching equipment is
‘Suitable for making a number of holes in small
tural members which have been laid out with cen-
lunch marks. This is due to the fact that such
1 press equipment is usually of the rotating type,
ch the punch stops in a raised position, making
ficult to locate the center punch so that the hole
be in exactly the proper position. The device

shown in Fig. 11 was designed to make an ordinary
punch press suitable for such work. When set up in
the machine the end of the pointer (a) corresponds

. 7. After Formlng, the Wear Plates Shown In Fig, 6 Are

I'nnehed In This Jig

Flg. 8. The Plece Shown at the Bottom Is Formed Cold from

5/16-In. Round Stock In Faur Operntions

Flg. 9. This Dle and Ponch Are Used for Forming DBrass Sash

Channels fram No. 18 Gage Materlial

v o v v .p

» Ay

¥ig. 10. Dle for Punching the Large Ilnles in Webs of Traock

I'edestnl Channel Wear Pleces at a Substantial Saving
Over Cast nf Drilling

Flg. 11. Die for Punchlng lloles in Stroctnral Members

The difficulty of working from center punch marks when using
an ordinary type rotating press Is overcome with this ingenlous
die, which contains a pointer for locating the position of the hole.
The pointer ls forced aside as the punch descends and returns
to position when the punch is raised from the work.
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Fig. 12.

The Holea In Varlaus Typen of Controller Cyliader

Segments Are Locented lo This Adjustable Jig

¥Fig. 13. Compressar Cyliader llesnd Gaskeis Are 1"abpched from

Nevernl Thicknesnen af Muoterisl

exactly with the center line of the punch (e). When
the work is moved, so that the end of this pointer
coincides with the center punch mark locating the hole
to be made, the punch itself will descend in the proper
position. The pointer in the die is carried on the end
of a cross slide having a slot near the rear end at ().
This slide is normally held in the forward position
against a stop by the spring (¢) which is stretched
across the back of the die, and presses against the slide.
A wedge (d) carried on an extension back of the punch
enters the slot (b) as the punch descends and forces
the slide back so as to move the pointer out of the way
while the hole is being made in the material. As soon
as the punch is again raised the pointer (a) returns te

Fig, 14. This 1n Anather Type of Gasket Die, Which s Slmilar In
Construction to that Shawn In Fig, 13

Fig. 153. Englneer's Valve Gaskets Are Panched fram Sheet Male-
rlul in u Contlnuous Fracess. The I'unch 1s Made In Two Partn
So that Fech May Be Used Separalely 3 Dealred

its normal position and is ready to locate the next hol

To make up different dies or jigs for each of a larg
number of similar parts which vary slightly in 8i
and position of holes becomes a very expensive matte
In Fig. 12 is illustrated an adjustable jig which |
indexed so that a comparatively large number of simila
parts of varying dimensions may be all punched on ti
same piece of equipment. This is used for punchin
the holes in controller cylinder segments before thg
are formed. Pins in the slides at each side of the ji
are dropped into holes corresponding to the posi-tiod
indicated by the various scales which are laid out t
locate the holes for various types of controllers. In thi
one jig all the various plates used on K-51, K-35 an
K-28 controller eylinders are punched. The hole at eae
end of the piece is punched separately, the right an
left hand sides being adjusted so that the piece is move
first to one side and then to the other. The work is don
at the rate of about 1,000 pieces per hour in the V. & €
Press Company No. 21 power punch press.

Three different -dies for punching gaskets are illus
trated in Figs. 13, 14 and 15. The one shown in Fig. 1
is used to punch the bolt holes and the inside contou
for compressor cylinder head gaskets after they hay
been blanked out on another die. That shown in Fig. 1
is very similar and is used for the outside eylin

Fig. 16. The Conlreller Finger I'nrt Shown at Bottom Is I'uache

aud Formed from lirnas Strips af 'roper Wlith., An Ejecting
Devire ttemoves Finlahed I'lece as Punch In Ralaed

head gasket. The equipment in Fig. 15 punches engi
neer's valve gaskets from strips of material in a con
tinuous process. The three rectangular holes ari
punched in the piece first and the gasket is then blankec
out on the second descent of the punch, while at thi
same time the holes for the next gasket are being mad
The punch is made in two parts so that one or the othe
part may be removed and the tool used for either opera
tion separately. All three of the dies shown in F?g
13, 14 and 15 are used on the V. & O. Press Compan
No. 21 punch press. The eylinder gaskets are made a!
the rate of about 500 per hour by using several thiek
nesses of material at a time, while the engineer’s valve
gaskets are turned out at the rate of approximately
3,500 per hour.

In Fig. 16 is shown an ingenious arrangement for
ejecting a small piece of work after it has been punched
out and formed. By thus automatically ejecting the
completed pieces the production is very materially in:
creased, as the material is fed in continuously and the
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Flg. 17. Several Types of Forming nnd Punehing Dles Are Used
for Maklng the Varlous Parts of Controller Flogers

press operated at top speed. The part manufactured
onsists of a small brass strip, slightly curved at one
end and having a hole punched near the other end, as
shown near the bottom of the illustration. This is one
of the pieces making up a controller finger assembly
and is manufactured from strip brass of the proper
width and thickness.

As the material is fed into the die the hole is punched
first and the piece is then cut off to the proper length
and formed to the proper shape while the hole is being
punched for the next piece. The cutting edge is at (a)
and the forming die at (b). After forming, the com-
pleted piece is left in the bottom of the die and it is
necessary to eject this before the next piece is cut off.
As the punch descends, the finger (¢) enters the open-
ing at (d) to force the U-shaped ejector out of the way
‘of the forming punch (b). As this ejector is moved
back the small spring (e¢) is compressed and the latch
(f) drops into a notch, thus holding the ejector back
in position. While the above action is taking place the
hook (&) slips below the secondary latch (g). The
piece of work, in the meantime, has been cut off and
formed and lies in the bottom of the die. As the punch
ascends again the hook (%) trips in turn the secondary
latch (g) and the latch (f), releasing the ejector (d),
which, under the action of the spring (e), snaps the
completed piece out of the bottom of the die. The oper-
ation is repeated as the punch descends on each stroke.
These pieces are made at the rate of 3,000 per hour in
the V. & O. Press Company No. 21 press.

A group of three dies used for forming the various
parts of K-35 controller fingers from strip brass and

Fle. 18. Short Controller Segments Are Shearcd from Formed
Copper IBars and lIloles Are Punched Radlally
in Die Shown at Right

bronze is shown in Fig. 17. The completed pieces are
illustrated at the bottom of the illustration. In addi-
tion to cutting off and punching, the die at the left also
cuts the outside contour of the piece to the proper
shape as shown at (a). This cut is made by the cutting
edges (b) on the punch at the same time that the holes
are being made. All of these parts are made continu-
ously from strips of material fed into the dies and
a production of approximately 38,000 per hour is ob-
tained in the V. & O. Press Company No. 21 press.

Short controller cylinder segments are cut with the
equipment shown in Fig. 18 from copper bar formed to
the proper contour. The pieces for the segments are
sheared from the formed bar with the punch and die
shown at the left of the illustration. At the right is
an interesting type of die used for punching the two
holes in these pieces. The holes must be radial rather
than parallel, and in order to accomplish this the piece
is moved first to one side and then to the other in the
curved slot in the die.

Keeping Rail Ends in Contact

Milling in a Plane Perpendicular to the Longitudinal
Axis, and Undercutting the Web and Base
to Produce Better Joints

XPERIENCE has shown that in order to avoid

having open joints at the running surface of the
rail head, it is frequently necessary slightly to undercut
the end of each rail. Otherwise, variations in the
accuracy of the cutting of the rails, or in the grade
or alignment of the track, may cause the rails to touch
at the bottom and be
open at the top. If
rails are undercut in
this manner, however,
and the top edges only
are in contact, then
when wear takes place,

the rail ends are no ELLLAZi/ —y

longer in contact. Method Developed by Third Avenne
o Railway for Finlshing Rall Ends
To overcome this

difficulty a special method of finishing the rail end
has been designed by E. M. T. Ryder, way engineer
Third Avenue Railway. According to his plan the
end of the rail is undercut, preferably to a greater
extent than in standard practice. The head of the
rail is then milled or otherwise cut to a plane which
is perpendicular to the longitudinal axis of the rail.
The ends of the heads of two adjacent rails are brought
into contact, and as the area in contact is only 1 in. or
1% in. in depth, and about one-sixth the depth of the
rail, a slight variation, either due to error in cutting
or grade or alignment in laying the rail, would be
negligible, and the heads of adjacent rails would still
be in substantial contact throughout.

In fact, variation in width of the head and lip would
be more likely to be material than would variation in
depth. Such variation in the width, however, can to a |
considerable extent be taken care of during the opera-
tion of laying the track, as a saw cut can be made
between the lips of the adjacent rails if necessary, or
between the outsides of the heads, thus leaving a limited
area at the end of one rail which is in contact with the
corresponding area of the adjacent rail.

A patent has been granted Mr. Ryder covering this
method of finishing rails.

A
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Bolfed Jolnts Photogenphed In 1921 at Lef( and Agnin In 1924 at Kight., In the Intecval 533,000 28-Ton Cars Passed

tietween the Daten af the Pletuces nt Left and Right 136,000 Cars, Welghing 26 Tons, Pussed Ovee This Jalnt




December 20, 1924

ELECTRIC RAILWAY JOURNAL

1029

Experience with Bolted Joints in
San Francisco

Among 16,000 Joints of This Type Installed by the Market
Street Railway During the Past 13 Years the Only Failures
Have Been a Few Broken Rail Ends—Redwood Ties on Rock
Ballast Are Used with Concrete Stringers Under the Rails

(Y INCE 1911 the Market Street Railway, San Fran-
cisco, Cal., has been making extensive use of bolted
track joints. Among more than 16,000 such joints
have been installed the only failures during this
od have been the breaking of 16 rails through the
holes. The track structure is of the ordinary type,
which rock ballast and wood ties are used, but special
is exercised in making the joints. Subsoil condi-
ns vary widely in different parts of the city, ranging
| the way from soft mud to rock.
In the lower business district the land has all been
made artificially by filling in the shallow parts of the
¥. The soil underneath the fill is a peculiar soft mud,
d in many places it settles at a rate of about 0.1 ft.
year. Reference to this was made in an article
ished in ELECTRIC RAILWAY JOURNAL, issue of Dec.
922. This layer of mud is often as much as 300 ft.
thickness, and no matter what type of track con-
tion is used both it and the entire street settle at
1 more or less nniform rate.
Outside the area of made land, which extends about
ile back from the waterfront, the subsoil is sandy
many places. In other districts, a soft shaly rock is
Adobe loam and ordinary silty loam are pres-
in certain localities.
here any kind of rock is present the railway uses
ly enough ballast to be able to tamp thoroughly. In
other cases 9 in. of crushed stone ballast is placed
ler the ties. The latter are of redwood, 6 in. x 8 in.
x 8 ft., spaced on 2-ft. centers. Rails are Lorain Steel
mpany section 106-422 and section 121-519. Round
n. tie rods are placed 8 ft. apart. The rails are
ked to the ties and in some cases tie plates are used.
A concrete stringer between the ties supports the
il. Concrete is used also as a paving base. On some
reets 8-in. stone blocks are laid at right angles to the
il on top of this base. KElsewhere the blocks are
itted, the concrete is brought to a higher level
d topped by a 23-in. coating of asphalt.
The standard joint now being installed has two
rain. bridge type splice bars for 9-in. rail. These
held in place by 12 bolts of 1-in. diameter. All
nts are installed by the same crew, consisting of a
reman, who has been in the employ of the railway
many years, and three or four other men. The
ad bonder has also had long experience at this work,
and the remaining men are laborers who have been
ained to install joints and do nothing else.
Brazed concealed bonds are first installed. Before
ening the plates, the rails are butted together as
Sely as possible. Then the plates are put on and
ted, six of the bolts being inserted from one side of
e rail and six from the other side. In tightening
sledgehammers are used on the heads and on the
es8 to drive the latter in to make a perfect fit. In

this way, if there is a slight inequality in the fishing
sections of the rail, the plate is driven in and made
to fit the inequality. The bolts are then tightened
again by means of a long-handled wrench.

Cars are permitted to run over the new joints and
for several days after the first installation the track
gang is kept busy tightening the bolts. This is done
five or six times and is repeated immediately before
the street is paved, so as to insure that all bolts are
snug before concrete is placed around the plates. The
head of the rail is then planed with a Vixen planer, so
that there shall be no unevenness in the running
surface. In a comparatively short time after the rail
has been planed and placed in service there is nothing to
show the existence of the joint except on the flange
side, which has not been affected by wheel passage

With joints constructed in this way, the railway be-
lieves that there is little chance of cupping. If cupping
should develop, however, the joints are immediately
ground smooth. It is thought that cupping at the joints
loosens the bolts rather than that loosening of the bolts
causes cupping. Experience in San Francisco indicates
that so long as proper attention is given to keeping the
rail head smooth the bolts do not become loose.

Traffic is extremely heavy on a number of lines where
these bolted joints are used, the rush-hour headway
being as short as 10 seconds. On other lines, the traffic
is not so heavy, but only in a few cases is the headway
as long as 5 minutes.

The accompanying illustrations show a number of
joints after being subjected to varying amounts of
service. No. A-1 to A-4 were taken on Mission Street
in the summer of 1921, after the track had been in
service about a year. At that time approximately
155,000 cars weighing 28 tons empty had passed over
this track. The same joints were photographed again
in September, 1924, as shown in No. B-1 to B-4, after
690,000 car passes.

A joint installed in April, 1916, near the intersec-
tion of Folsom and Second Streets was photographed
on April 7, 1921, as shown in illustration A-5, after
the passage of 210,000 cars weighing 26 tons each.
When the second photograph B-5 was taken in Septem-
ber, 1924, the joint had had 346,000 car passes.

So far, it has been necessary to grind down the
joints on only a few lines, and in these cases the joints
had been made from 10 to 14 years ago and had not been
planed at the time of their original installation. Since
the Market Street Railway has been using the present
standard bolted joints, there have been 16 failures due
to broken rail ends. In all of these cases it was discov-
ered that there had been a crack in the rail through
the bolt holes. Except in these instances, it has not
been necessary to open up any of the joints, either to
tighten the bolts or to insert a section of new rail.
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Cushion Wheels Tested

to Reduece Noise

Rubber Insulated Rims Are Being Tried Out in Oil
City, Pa.—The Results So Far Secured
Have Been Encouraging
BY JOHN A. DEWHURST
Day & Zlmmermann, Inc., Ingineers, Phlladelphia, Pa.
HE desirability of eliminating noises in street car
operation was emphasized in the report of the
1923 American Electric Railway Engineering Associa-
tion committee on car design. With this end in view,
a trial set of cushion wheels has been put in operation
on the lines of the Citizens Traction Company at Oil
City, Pa., and is now on test on one of the standard
safety ears.
This type of wheel has been in use in gasoline rail-
car construection for about 3 years, but to the knowl-
edge of the writer this is the first application of this

Rubber Ntocks Are lield In Mosition by
Annular Riugs to Deaden the Noine
In Thisx Cushlon Car Wheel

Section CC

type of wheel to an cleetric car. The early observa-
tions indicate that, while the noise is not reduced to a
minimum, the cushion wheels have materially helped to
deaden the sound of the rail and wheel contnet.

One of the most unfavorable points of comparison
between the electric ear and almost any form of auto-
mobile transportation is that of noise. Even n perfect
steel wheel rolling agninst a perfect steel rail will
produce a certain amount of noise that cannot be
avoided. Add to this condition a little dirt on the
track, a few loose joints, or a rail that is partially
scored or worn, and the noise is very greatly inereased.
However, the noise produced between the wheel and
the rail is not the only source which exists in street
car operation. Loose brake rigging, the action of
brakeshoes against the steel wheels and worn gears
will add materially to this unpleasant feature and often-
times produce a very irritating condition. The general
public is 3o used to the noise accompanying street car
operation, especially on hard paved streets, that it
sometimes does not arouse as much ecriticism as in many
cases is warranted.

The accompanying illustration shows the construe-
tion of the cushion wheel, which is designed to reduce
the amount of noise occasioned by the ordinary electric
car operation over the average track. The wheel has
a cast-steel hub which is machined exactly as is the
hub of a rolled-steel wheel and is pressed on the axle.
The periphery of this cast-steel center, as shown in
the diagram, is machined to contain a set of rubber

cushions, one set placed on either side of the eer
web in blocks about 8 in. long around the entire wh
The rolled-steel tire is then pressed on with a li
pressure, being held firmly in place by the throi
bolts.

When the steel rim is in place, it rests snugly agai
the rubber inserts, but the steel flange on either
does not quite come in contact with the cast-s
center, there being a space of about s in. The throi
bolts are really a part of the rolled-steel rim and
not come in contact with the steel center but hold
steel rim in place through the agency of the cen
web cast on the wheel eenter.

The driving action of the motor is transmit
through the cast-steel center and into the rim thro
the ageney of short angles, whiech are riveted to
steel center and rest against the ends of the rub
blocks, the driving action passing lengthwise throt
the rubber blocks to the bolts and hence to the st
rim. Under extreme conditions for this type of e
the pressure passing through the rubber does |
exeeed 100 Ib. for each bolt. The rolled-steel rim
so thoroughly insulated from the steel center that it
necessary to use a flexible eopper bond between |
two clements of the wheel in order to complete {
return circuit to the rail.

The rubber inserts are constructed especially |
this purpose and are of a very high-grade, soft, plial
gum rubber, similar in general composition to the ri
ber inserts used in the Mead cushion wheels; in fa
they are manufactured by this concern.

Besides the noise-reducing qualities of this type
wheel, it is expected that the slight give of the st
rim with respect to the wheel center will tend
reduce very materially the flange wear in special weo
occasioned in going around curves of short radius.
the wheel flange wear is reduced by this means. it ai
follows that the rail wear should be reduced on cu
and in special work likewise.

Besides this test at Qil City, there is also a
about to be put in operation in Zanesville, Ohio.
additional set for a double-truck car is being ¢
strueted for the York Railways at York, Pa.

How to Avoid Cross Words __!1

DO Your
Christmas
Shopping
Early and
Avoid Cross

words

As to Holiday Packages: 1. Wrap Stostly, 2. Address Plainly, 3. Mesl Early

During the period before Christmas the Elevated Expri
has been displaying an unusual window poster in the
vated cars in, New York City. This has been clev
devised, as shown above, to encournge early shopping.
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Iinproving Railway Miotor Bearings

By Reboring Motor Frames to Make an Accurate Fit for New Simplified Housings and
Improved Bearings the Public Service Railway of New Jersey Has Reduced
Motor Troubles and Cut Bearing Maintenance Costs

N ELABORATE program of re-
, [\ habilitation of the older types
L of railway motors is being
ried out by the Public Service
ilway of New Jersey at its Newark
ps. This consists of a complete
nge of the end housings and bear-
s, both armature and axle, on some
tors, and on all others changes to
vide for bronze bearings with
nner walls and the use of a new
tem of lubrication. Up to Nov. 1
this year approximately 5,000
notors had been revamped, including
Vestinghouse types 68, 101-B, 101-C,
and 514 and General Electric
e 80-C. Other types which will be
emodeled in the near future include
Westinghouse 93, 310 and 508.

The tap bolts used to retain the
ature housings on certain types
railway motors have always given
ch trouble due to their working
se in service. This looseness has caused wear on the
ide of the housing, on the inside fits of the motor
me, and in wearing away of the threaded holes in the
ousings themselves. The result has been the loss of the
mping action of the two halves of the motor frame on
housing. Naturally the wear on other parts has been
essive, and the maintenance costs have been corre-
ndingly high. The parts affected include armature
dings, brush-holder parts and carbon brushes, as
I as the bearings and housings.

For revamping the motors a through-bolt type of
ring housing has been designed. This is considered
great improvement over the old tap-bolt type, which
ad to be replaced on the average every 5 years. A
v system of lubrication is being installed and other
nges are being introduced. An entirely new type

7011 hole
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boom e
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of horizontal boring machine —-:

Reboring a Westlnghouse Type 101-B-2 Motor Frame in the Newark Shops

of the Publlec Service Rallway

of housing is being used in the Westinghouse 101-B
and 514 motors. All the other types used by the com-
pany are having the necessary changes made to install
the new system of lubrication and to provide for bronze
bearings with thinner walls than those previously used.
The axle bearing caps and fits for the axle bearings
in the frame also are being changed to make a more
satisfactory design. The new design of housing used
by the Public Service Railway is simplified and of
lighter weight, requiring less care and expense in
casting. Provision has been made for use of lighter
weight bronze bearings and Rico vacuum oilers, giving
a great reduction in the quantity of waste necessary
for packing and maintaining the bearing lubrication.

Among the motors being revamped are both split and
box-frame types. Some have armature bearing hous-

Sel-Up and dig Used for Reborlng Weslinghouse 101-13-2 Motors
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At Left, Frame of Jig Usrd for Maolding Westinghousr Type 83 Motor Durlng Heboelng.

A ttight, Dram foe Idnlog Up

ftearing Fits feom the FPole Face Seata of Motor Frame

ings and others are without them. The work necessary
with the different types varies, and the changes as made
will be outlined for a representative motor of each class.

As an example of the work done on a split-frame
motor with armature bearing housings, a housing of
entirely new design has been provided for the Westing-
house type 101-B motor. In order to take up the wear

in the housing fits of the motor frames, these are
rebored to a diameter % in. greater than standard, and
the outside diameter of the fit on the housing is made
larger than the original housing by + in., plus from
0.002 to 0.006 in. The waste chamber and the oil
pocket in the original design have been done away with.
Instead provision has been made for a Rieo vacuum

13

Changed MHonninge and Bearlngs Compared with Old Types

No. 1. New housing and bearlng for No. 3.
Westinghouse type 307 molor with plle of
waste used for pncking. No. 4. Old
No. 2. Old housing nnd b

ring for West-

inghouse 307 motor with wi pncking.

Old and new axie bearings used
with Westinghouge type 101-I3 motors.
and new axle bearings used
with Woestinghouse (ype 68 motora.

Nog, § and 6. New and old arrangement

of axle bearings for Westinghouse type 514
motor. In the new positlon shown in Ne.
5 the aplit for the bearing halves has been
rotnted from that used with the old con-
struetion to bring it horizontal.
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Welding Operntions Constitote an Importnnt I’nrt of the Rehabllitation Work

| No. 1. Welding plates in the frame part
of the axie bearing fit for a Westinghouse
101-B-2 motor.

] No, 2. Piates are welded iInto the axle
éap and frame of 101-B-2 motors to reduce
the diameter of the bearing fit. At left,

At right, finished

No. 3.

axle ecap with plates welded in position.
axle cap.
bottomn, piates nsed for welding in.

Piie of Westinghonse 101-C axie
caps with waste opening welded shut and
adapter welded in place.

No. 4. Plates arc welded Into the waste
opening of the General Electric type 80-C
armature housing to form a V leading down
to the window of the bearing.

No. 5. New armature housing for West-
inghouse 101-B motors.

In front at

oiler with a much smaller waste opening located directly
on top of the shaft. The size of window in the housing
itself has been decreased from 4i% in. x 5% in. to 1% in.
X 33 in., with a corresponding decrease in the bearing
window. The bore of the housing into which the arma-
ture bearing is pressed has been decreased from 4%
in. to 4% in., giving a corresponding decrease in the
thickness of the bearing walls. Provision is made for
the through-bolt type of fastening. Other simplifica-
tions in construction will be evident from the accom-
panying illustrations. The amount of waste required
with the new housing is a handful as against 1 lb.
with the old type.

THREE DIAMETERS OF SHAFTS PROVIDED FoOR

For the 101-B motor, bearings are bored out to three
standard sizes, which are the same for both pinion and
commutator ends. These bores are 3% in., 3/ in. and
3% in. inside the babbitt lining. As the outside diam-
eter of the bearing is 4% in. plus the allowance for
pressed fit, the thickness of wall for the 3%-in. bore is
but & in. The bearings for the old-style housing with
the 31-in. bore had a %-in. wall, so there is a reduction
in thickness of the bronze of 50 per cent. The weight
of an old 101-B pinion end bearing was 24 lb., while
the new bearing weighs but 133 1b. The lubrication
system now used has permitted a decreased size for the
windows. For the commutator end, 101-B bearing,
the window opening is 1 in. x 3% in., and for the pinion-
end bearing 1 in. x 3% in. The window is beveled, so
that the narrow dimension is 1} in. at the outside

diameter. The old bearings have a window opening
at the inside bore of the bearing of 4 in. x 2} in. for
the commutator-end bearing and 4% in. x 2% in. for
the pinion-end bearing. An increased bearing surface
is thus provided in the new bearings which results in
increased life.

The armature bearings used with the new housings
are of bronze with +vs-in. babbitt lining. The com-

Tarning Boshing for Westinghouse Type 307 Motors

A bushing on turning mandre! is shown in the sling attached
to the crane ready for insertion in the lathe. In front at the
left are six bushings ready for machining. In the center are
bushings after being finished. At right, mandrel and other types
of bushings used.
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positions of the metals for the shells and linings are
as follows:

COMPOSITION OF BEARING SUELLS AND LININGS, PEIV CENT
Bronze Shells  Pubbitt Linings

77 2 (Lake)
Pl 8 90 (Straite)
lead.. ... 15
Antimony... ‘ & 8

For the shells a variation of 10 per cent is allowable in
the tin or lead, with a maximum impurity of 1 per cent.
It is considered essential, to get good results, that only
Straits tin and Lake copper be used in the babbitt lining.

An aceompanying illustration shows the new design
of armature bearings. Two oil grooves run from the
window toward the flanged end of the bearing, one
going entirely through, so as to lubricate the flange.
One groove runs toward the outside end of the bearing.
An accompanying illustration also gives the finished
bearing tolerances allowed.

The pressure required for pressing bearings into
housings runs between 4 and 5 tons. The reduced size
for the waste-window opening has done away with
buckling and distortion of the bearings while they are
being pressed into the housing, giving a tighter and
more even fit. No keys are used, but the bearings
remain tight., Records show that after 100,000 miles
of operation the pressure required to remove this new
type of bearing from the head is far greater than with
old-type bearings. There is better distribution of the
oil with the waste window at the top of the bearing
and the danger is eliminated of oil running between
the bearing and the head, as in the older type. The
waste is held in close eontact and cannot fall away,
and as it is continuously saturated with elean oil, glaz-
ing is eliminated. The necessity of inspecting the
waste, teasing it, or repacking the bearing is thus
done away with.

Another advantage found with the top feed bearing
is the uniform use of oil. With side-feed bearings,
the amount of oil delivered to the waste at the window
depends upon the distance that the oil is lifted. In an
article by C. Bethel in the ELECTRIC RAILWAY JOURNAL
for April 19, 1924, the maximum lift for safe oil supply
was given as about 3 in. and the minimum lift for
reasonable economy as § in. A variation from % in. to
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New Armnture lsearlog Constroetlon Used for Weatlnghonse
Type 101-1B-2 Motors

3 in. in the lift of the oil was also shown to cause a
variation of 8 to 1 in the oil feed. With waste-feed
lubrication, oil is used again and again, sometimes after
its lubricating value has been destroyed through aeceu-
mulation of foreign material. With the top-feed bearing
the oil passes through the bearing but onee.

Axle bearings of railway motors are held tight by
the clamping action between the axle caps and the

frame. In addition, they are kept from turning
dowel pins or keys. The axle be%rings for the 1
motor used by the Public Service Railway were red
in size from 6 in. outside diameter by 43 in.
to 5% in. outside diameter by 4% in. bore. The thick
of the wall was thus reduced from 1 in. to 8 in.
lining is used in axle bearings and the compositio
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Toleranres far Fialahed Axle and Armnlure Itearings

the same as for armature bearings. The improve
lubricating system permitted the axle bearings to be
split in a horizontal line. The window is in the cent

of the upper half, while the lower half is solid.

The window opening In the old bearing was 33
long and occupied an angle of 90 deg. in the half b
ing. The new bearings have windows 2% in. long |
11 in. wide. The original bearings had a 1%-in. di
hole in the half containing the window., The
design provides two #i-in. dowels in the solid bo
half of the axle bearing. Two oil grooves are
in the upper half of new bearings. Many of the ad
tages of the new design of armature bearing also a
to the new axle-bearing construction. Placing the
in such a position that the wear will not come at
point is an advantage. The relocating of the bea
also gives more metal around the dowel holes.

To reduce the size of the opening in the motor fran
and axle cap four steel plates are welded in for eae
bearing opening. Two are in the motor frame and
are in the lower half or axle eap. The space at th
edges of the plates and between them is then filled
with the electric arc, after which the opening is re
to be bored out to size. On 101-B motors, the ada
for the new oilers is welded to the motor frame, so
to come on top of the axle bearing. This adapter a
provides the opening for the waste and for lubrica
to the bearing. The original opening through wi
the waste was inserted for packing is welded shut,
eliminating the covers and any danger of water enter-
ing, due to loose or chattering covers.

In addition to the 101-B motors, the Public Service
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ailway also has a number of 101-C motors. These
ve a somewhat different axle-bearing q'rrangement.
the latter type the adapter is welded into the axle
and a sheet-iron cover is welded on to close the
ginal waste opening. Accompanying illustrations
w the two types and, the various methods of weld-
- required.

The work of reboring motor frames, which follows
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ethod of Applylng Bushings to the Iousings of Westinghouse
Type 307 Motors

welding, is carried out on a single-spindle horizontal
ing mill. The Newark shops of the company have
of these machines, one being a Niles mill and the
er made by the Betts Machine Company. The jig
ed in connection with this reboring is an important
rt for securing accuracy of the work as well as speed.
0 men with one of these machines will rebore eight
tor frames in 24 hours.

The jig, which is shown in an accompanying illustra-
n, consists of a heavy iron casting with lugs on the
ie for supporting the motor frame and uprights at
end, with holes through which the boring bar
es. The centers for reboring the armature and
e fits are obtained from the pole face seats. The
ing up from the pole seats is obtained by means of
arge drum mandrel which fits inside the motor and
3 plates on the outside to fit against the pole faces.
is shown in an accompanying illustration.
ing the thickness of these plates, the same drum
¥ be used for different types of motors.

One of the supporting brackets for the motor frames
an extension which passes up through the bottom
nd hole of the motor frame. The top of this exten-
is used for bolting the central drum in position.
rious screw adjustments on the jig provide for rapid
stment of the motor frame when it is once set.
central drum, together with the end support for
2 boring bar used to bore out the armature housing
provides for accurate location of this from the pole
seats of the motor, and the bearings for the boring
r which bores out the axle bearing fit are accurately
ted from these. The boring bar has two cutting
, 80 that two armature housing fits or two axle
ing fits are machined at the same time. In rebor-
£, a rough cut and a finishing cut are taken. Setting
motor for reboring takes about one-tenth of the
| time required for the entire finishing operation.
ith boring mills are served by jib cranes, which are

l

By -

of material assistance in handling the work and heavy
parts of the jigs and in adjusting the motor shells for
reboring.

PROCEDURE ON Box FRAME MOTORS

The work.done on box frame motors is essentially
the same as for the split-frame Westinghouse 101-B
motor. Several of the illustrations show various details
used with the Westinghouse 307 and 514 types, which
are both box frame motors. In some cases variations
in design make necessary some different @nrethods. The
General Electric type 80-C motor has the waste opening
for the armature bearing on top. In this case two
plates are welded into the opening so as to form an
open-ended V with the narrow opening at the window of
the bearing. The oiler is bolted directly to the top of
the housing without an adapter, and the modified waste
opening is used as a receptacle for the waste.

The original armature-bearing housings of the West-
inghouse 307-CD-3 and CD-4 motors, which are of box-
frame type, are used by pressing in steel bushings to
reduce the size of the armature-bearing fits. An accom-
panying illustration shows the construction used. These
steel bushings have a 3-in. wall &0 that the walls of
the armature bearings are reduced by this amount.
The old armature bearings were 5% in. outside diam-
eter. The new bearings are 4% in. diameter, with an
inside bore of 4% in. The adapters for mounting the
oilers are welded into the tops ef the housings, and
an opening is made in the steel bushing in line with
the bearing window. In this case the work consists
of boring out the housing and cutting a recess for the
opening at the top, after which the adapter is welded
in place and the steel bushing is pressed in. The
work of machining the steel bushing is done on a small
lathe, and the bushings are held by a special mandrel
for turning.

Cars Operated Over New Concrete
Roadbed in 26 Hours

HE use of Lumnite quick-hardening cement allowed
the Albany Southern Railroad to operate heavy inter-
urban cars over a new concrete roadbed in Hudson, N. Y.,
in a remarkably short time after its construction. The
concrete was poured during the morning of Oct. 26,

This 32-Ton Interurban Car Was Operated Over a New Ooncrete
Roadbed 26 HNoars After Its Construction

1924. On the following morning, only 26 hours after
pouring, a 32-ton interurban car was operated over this
track. No damage whatsoever resulted to the pavement.
Lumnite cement was used in this case because the route
is one over which the interurban cars are scheduled on
a comparatively short headway and it was desired to
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reduce to a minimum the time the track was out of
service.

Lumnite cement is made by the Atlas Lumnite Cement
Company and is essentially aluminous. Its chemieal
composition is approximately silica, magnesia, ete., b per
cent; alumina, 40 per eent; lime, 40 per cent, and iron
oxides, 15 per cent. It is used in the same general way
as portland eement, except that on aceount of its more
rapid hydration slightly wetter mixtures are used. For
several hours after setting the surface must be kept
damp to prevalt incomplete hydration.

While this eement develops at 24 hours a greater
strength than ordinary eement develops in 28 days, it
is not quick setting. It allows the usual time for
mixing, transporting and pouring into forms, but after
setting its early strength develops with great rapidity.
These qualities are of speeial advantage in such cases
as that oceurring at Hudson, and a number of street
railway companies are experimenting with this cement.

Steel Reinforeing Bar Sizes Simplified

HE Division of Simplified Practice of the Depart-

ment of Commer®e, through the unanimous aetion
of a joint conference of representatives of manufac-
turers, distributors and users of square and round steel
reinforcing bars, has promulgated a simplified list of
recognized sizes for the purpose of eliminating a large
number not in common use, as follows:

Styl;

Round
1Round
Round

Area in Squarg lnuches Slze lﬁ Inches

96

50 Square
07 Round
42 Round
01 Round
85 Round
00 Square
66 3 Square
63 Square

|t bt bt s

This reduced list of sizes becomes effective as apply-
ing to new production Jan. 1, 1925, and will remain in
effect for a trial period of one year, at the end of which
time all interested organizations will be given an oppor-
tunity to suggest modifications or additions.

How Treadle Works on Toronto
One-Man Cars

INCE the publication in ELECTRIC RAILWAY JOURNAL
for Nov. 8, 1924, page 799, of an article describing
the automatie rear exit doors on Toronto rebuilt cars,

The Treadle Which Opeeates the Rear Exit Dooe Is 23 In.
Relow the Level of the Rear Platform

At Ieft, Renr End of Rebolit Toronte Car Equlpped with
matle Exlt, At Right, by Mecans of This Mircor the Motor:
Can See the Couditlon of the Kear Exlt

additional information and photographs have come |
hand. In the accompanying illustrations are show
step from the rear platform down to the treadle, &
the sign directing passengers who wish to get
the car.

Another picture shows a passenger standing
the treadle with the door in the open position, and |
lower step down. A third picture shows the m
fastened to the front door of the car in sueh a way
the motorman can see clearly the condition at
rear end of the car.

1
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Both Babbitt and Tin Used for Thin Lining
of Bearings

WESTINGHOUSE ELECTRIC & MANUFACTURING
COMPANY

EAST PITTSBURGH, PA., Nov. 20, 1924

To the Editors:

In the Oct. 25, 1924, issue of ELECTRIC RAIEL
JOURNAL, page 725, under the title of “Armature k
ing Practice for Railway Motors,” there is a staten
to which I wish to call attention. Quoting from
JOURNAL:

“There is, however, a decided tendency away £
the babbitt lining for armature bearings. Motor m
facturers are now furnishing a bronze type of |
with thin tin linings almost entirely with the
motors.”

Regarding the above, it appears that this
axle bearings instead of armature bearings,
the practice of the Westinghouse Electric & Mar
turing Company, and I believe also of the Ge
Electric Company, to use solid bronze axle bear
tinned. However, for armature bearings, bronze &
ing shells with from a ¥ in. to } in. lining of |

metal is eonsidered good practice. Joun S. DE
Renewal Parts E:
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. Equipment Maintenance Notes

riction Brake Puts Tension
on Banding Wire

WINDING brake consisting of a
L grooved steel friction drum and
brake drum mounted on one shaft
‘used by the Gary Street Railway,
¥, Ind., to maintain a uniform
&on on banding wire being wound
tan armature. The banding wire
sses around the grooved drum be-
re it is fed to the revolving arma-
re, while a lined metal band
‘apped around the brake drums re-
rds the rotation and applies tension
the wire.
The shaft is mounted on a
shaped support, fastened to a steel
1, one end of which is bolted to the
rriage of the lathe. Near the other
d of the bar is a second support
lding the wire reel. A light brak-
z effect is used to keep the reel
om spinning. Between the reel
d the drums is a guide. This ar-
ngement is shown below.
The friction drum has a diameter
9 in. and is 1 in. wide, with five
mi-circular grooves, of the same
¢ as the banding wire, cut in the
. From the reel the wire passes
rough the guide and thence to the
tside groove of the friction drum.
is carried around the drum four

times, a small pulley being used to
change the wire from one groove to’
the next. The brake drum is 1 in.
wide but has a diameter of only 6 in.!
A brake band around this drum is,
fitted with ordinary automobile brake-
lining material. One end of the band
is attached to the supporting frame
while the other is fasteried to a
thréaded rod which passes through:
the horizontal supporting bar. The
brake pressure is adjusted by means
of a winged nut which rests against
a compression spring at the threaded
end of the brake band below the
horizontal bar. This apparatus has
been found very satisfactory to
maintain a uniform tension in the
banding wire.

Bearings Rebored to Fit

New Style Motors

T THE time when the Eastern
Massachusetts Street Railway
decided to replace all of its type 67
motors by those of a newer model it
had on hand a large number of arma-
ture bearings of the old design. In
order to adapt these for use in mod-
ern motors it was decided to rebore
them. The bearings originally de-
signed for use on the commutator
end of the No. 67 motor was rebored

Friction

Drum Apparatas Used to Keep an KEven Tenslon on Banding Wire

for use on the pinion end of No. 247
motors, The pinion end bearing of
the old-No. 67 motor was rebored for
use on the pinion. end .of type 200-E
motors. By this process the railway
was ab!é to obtain a year’s supply of
new bearings of types now needed.

Pipe Bending Machine Built
in Kansas City Shop

By JouN W. HoGAN
Foreman Kansas City Railways
HE machine shown in the accom-
panying illustration was built in
the shop of the Kansas City Railways
for bending the larger sizes of pipe
and conduit.
As shown in the illustration, the
forming die is mounted on a face

This Hand-Driven Pipe 8ending Machine
Buiit in fhe Shops of the Kansas Clty
Rallways lias Proved to Be a Valuable

. Tlme Saver on Large Reconsirnction
Johs .

t plate, hand driven through reducing

gears by four long levers. The end

+ of the pipe is slipped into a U clamp

mounted at one end of the die. A
small roller fastened to the frame of

~ the machine holds the pipe in posi-

tion as t}3e face plate is rotated.
Forms of various sizes can be used

, in connection with the machine, and
¢ they are inexpensive-to make up.
i For conduit work it is, of course, un-

desirable to make bends of very short
radius, due to the difficulty of pulling
the cables into place. As used in the
Kansas City shop, several different
forms for the various sizes of con-
duits have been found particularly
useful. This includes forms for mak-
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ing bends of 7-in. and 10-in. radius
in 1-in. and 13-in. pipe, 7-in. and
14-in. bends in 13-in. pipe, and 16-in.
bends in 2-in. pipe.

On the larger overhaul and rebuild-
ing jobs such as are undertaken in
most electric railway shops this ma-
chine has proved to be a particularly
valuable time saver.

Steel Roller Chains for

Snow Sweepers

HEN the snow sweepers of the

Altoona & Logan Valley Electric
Railway were overhauled last sum-
mer in preparation for the coming
winter, steel roller chains to drive
the brooms were installed in place of
the old malleable-iron link chains.
This was aceomplished at small cost
under the direction of C. E. Keefer,
master mechanie. In the past, some
trouble was experienced on aecount
of breakage of the malleable-iron

More Reltable Sweeper Operntlon Ia Sceared
by Ustug Steel Roller Chatne

chains while the sweepers were at
work. It is expected that the new
chain will eliminate this trouble, and
will last as long as the sweepers
themselves. Another interesting
point in conneetion with the over-
hauling of the sweepers is the faet
that they were painted a bright red
to increase the visibility.

Convenient Mounting for
Pinion Puller

AN ARMATURE mounting used

in eonneetion with a pinion
puller in the 39th Street shops of the
New York Rapid Transit Corpora-
tion, Broklyn, N. Y., is shown in the
accompanying illustration. The ar-

Dick Prescott Starts His Journ

And Rechearses Some Questions

T LAST Dick Prescott, the newly
Aappoinled engineer of cquipment
ol the Consnlidated Railway &
Light Company, and Steve White, the
carpenter shop foreman, [pund them-
selves in the club car of the Limited
hound for Centerville, the first stop on
their trip of inspection. They had made
out an itinerary end also had made up
a list of things to go over on each prop-
erty visited. Both Dick and Steve had
carefully reviewed the files of EtecTrIC
Raiwway Journal befare starting. In
that way they were able not only to
select properties showing the most evi-
dence of progressiveness, hut also had
found that the complete information
available made it possihle for them to
concentrate on getting a first-class im-
pression ol how the new methods work
out in practice.

“Well, Steve,” said Dick, as they
settled back on the cushions, “tomorrow
swo ought to have an interesting time out
at the Centerville Railway shop."”
Taking a memorandum book from his
pocket, he continued:

“I've made up a list here to use as a
guide in asking questions ahnut the work
of the engineering departments. Here's
some of them.

“How many men in engineering de-
partment?

“Js the policy to standardize parts
and fittings uscd on cars?

“Do they have a drafiing room?

“Are drawings made of standard pat-
terns—and are they kept up to date?

“Do they make sketches for special
jobs?

“Are limits of wear established for
parts frequently renewed?

“Does the engdineering department
[ollow up the performance of parts put
on cars for test?

“Aro wiring diagrams and data put in
convenient form [or shop and carhouse
foremen?

“Does the engineering department
prepare specifications for new material ?

o

“Does it co-onerate with the s
room and make drawings for ord
special parts?

“Does an inspectar reporting ta e
neer of equipment determine if drawii
are [ollowed and if maintenance me
are up to the standard?

“Does it prepare estimate on cost
new work and issue storeroom requ
tion for materials on special johs so t
they can be ordered early enough to
on hend when wanted?

“Does it ........ B

Then Steve interrupted. "Gosh, Dic
that list must be a mile long. You
way ahead of me. 1 can see you've
lots of thought in there and | want
g0 over your questions when we
discuss them more fully. You've
wark enough laid out there to keep
engineering department busy for a long
time."”

“Of course I have, but I haven't
scratched the surface. Remember
Steve. So lar as | can see every
ol those functions is heing perlorrﬂrlqiI
somebody in every railway shop.
engineering department doesn’t do
then somebody else who ought
putting all his time on productive w
is doing them. 1f they are not
done right, the whole shop is wol
at reduced efficiency, work is spoi
end maintenance costs are higher tha
they should he and pull-ins sre 1o
numerous.”

“That's the spirit, Dick. You're
at it the right way. But I think 1
working nn something elmost
new in this old electric railwa
and it'll be » hard grind tn ma
shop really understand what you're
ing at. We can't settle it to
anyway, so let’s turn in so as to
fresh in the morning when we wvisit
Centerville people.”

“] gucss that's a good idea,” said
as they moved out the donr. “I'll sl
these questions at them tomorrow and
find ont what they've gat to say.”
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ure is placed on a carriage, so
it can be pushed into position
ilv and is always centered with
pulling apparatus. The carriage,
th consists of a wooden frame-
with four small cast-iron wheels,
back and forth on a short
made of two pieces of 6-in.
el. The armature support on
carriage has wedges with four
srent bevels, adjusting the height
port four different armature
rs. The faces of the wedges
arked so that they can be read-
ced in position for the particu-
pe of armature from which the
is to be removed, so that it
me central with the shaft of
pinion puller when shoved into

remove a pinion the carriage is
d forward so as to come in con-
with the central shaft of the
m puller which rests against the
the armature shaft. Two
ich go in between the end of
nion and the head of the arma-
lide in guides and are moved by
with a handwheel on the side
' guide. Another screw on the
f the pinion puller forces the
l shaft firmly against the
ure shaft. The pinion then can
moved by pulling: the vertical
idle which actuates an eccentric
to give the necessary force for
ing it. The pinion puller was
y the Metropolitan Engineer-
ompany, Brooklyn, N. Y., but
ounting and adjustable feat-
¥ere made in the shops of the

A Carrlage with AdjJustable Wedges that Centers the Armature wlith the
Plnlun Puller

Old Car Made Into

Traveling Paint Shop

INCE the building of the new

Everett shops of the Boston Ele-
vated Railway, car painting has been
done there whenever possible. The
cars operated in the Cambridge sub-
way, however, are too wide to be
operated over the tracks reaching the
new _shops. For that reason a
traveling paint shop has been ar-
ranged by building a new body on
the frame of an old single-truck car.
This vehicle carries a complete out-
fit of painters’ supplies and also pro-
vides a place where the men can
change their clothes. The car is not

motorized, but is pulled from place
to place ’by a service car. Since its
completion the traveling paint shop
has proved to be a convenience for
the purpose intended, as well as for
other odd painting jobs.

Reclaiming Worn
* Compressor Cylinders

HEN air compressor cylinders

become badly worn or scored
the efficiency falls off very rapidly.
Several different methods are used
for reclaiming the cylinders, the
most common being to follow the
automotive practice of grinding the
cylinder to an oversized dimension
and using oversized pistons.

The Twin City Rapid Transit
Company’s mechanical department
does not use this method because of
the necessity of carrying special pis-
tons in stock, and also because the
capacity of the compressor is
changed by the oversized bore. In-
stead, the practice on this property
is to bore out the worn cylinder to
a predetermined dimension and then
to insert cast-iron sleeves which are
pressed into the cylinder. These
sleeves are then bored and ground
to a final finish which retains the
original standard size for the bore.

When the cylinders are bored out,
they are made large enough to leave
the finished sleeve with approxi-
mately a #-in. wall. Before they are
pressed in and rebored, these sleeves
have an interior bore small enough
to give a wall thickness of sufficient
strength to withstand the strain of
pressing into place in the cylinder.
This thickness is approximately % in.

This Car Carrles a Complete Qalfit of Palaters’ Supplles and Provides a Place
Where 1he Men Can Change Their Clothes
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The cylinders themselves are bored
0.002 to 0.003 in. under the outside
diameter of the sleeves, to allow for
a press fit.

When the cylinder is bored out, a
shoulder is left near the bottom of

the eylinder wall, and this forms a
stop for the sleeve when the latter
is being pressed in. If the cylinders
become worn or scored a second
time, it is a simple operation to bore
out again and install new sleeves.

= Ox, ﬁ
Al e

———r———

Air-Cushioned Helve
Hammer

N air-cushioned helve hammer
with many new features in de-
sign is being introdueed to the mar-
ket by Baudry Company, Ine., Ever-
ett, Mass. The hammer has a
semi-inclosed frame, upon the rear of
which is an adjustable yoke support-
ing the helve at its pivoted end. The
air compressor within the frame is
cast in one piece with a eylinder actu-
ating the helve, the piston of which
conneets with the helve. A rotary
valve operated by the treadle is lo-
cated between the two cylinders for
controlling the blow.

The machine is designed for either
belt or motor drive. When belt
driven, tight and loose pulleys and
belt shifters are included as a part of
the unit. For motor drive, the tight
pulley is replaced by a gear engaging
the pinion of the motor, making the
machine entirely self-contained.

The hammer has no rubber bump-
ers, being cushioned entirely by air.
The machine will also deliver its
lightest tap or its heaviest blow at
full speed. This results in increased
production. Regulation by the pedal
does not change the speed of the
hammer but only the strength of the
blow. When at rest the hammer is
at the top of its stroke with the helve
elevated and dies apart ready to re-
ceive the work. The hammer com-
presses its own air so that no outside
supply is necessary. The two cylin-
ders are cast integral with the semi-
inclosed frame. One compresses air
and the other distributes it for the
use of 'actuating the hammer helve.
The air supply to the eylinder is reg-
ulated by a rotary valve operated by
a treadle. The hammer helve is ad-
justable for varying thicknesses of
stoek. The anvil is entirely separate
from the main frame casting.

The pivot of the helve has hardened
steel centers easily adjustable and
affording a means for entirely elimi-
nating side play of the dies so that
they will always register with each

Netve Haommer with Alr Cushloning

other. When adjusting the dies for
different thicknesses of work, four
nuts are loosened on the pivot yoke
and the hand wheel on top of the
machine is turned the proper amount
to raise or lower the yoke, after
which the four nuts are tightened.
The connecting rod of the helve is
adjusted by a turnbuekle. This
makes the adjusting a one-man job.
The machines are built in four sizes
with from 40 to 200 lb. rams. The
floor space occupied is small, ®eing
26 in. x 60 in. for the 40-1b. size and
36 in. x 75 in. for the 200-1b. size.

Push-Button Switches
Door Control
EVERAL improvements }
made in the constru
307-type of push-but
furnished by the Con
Heating Company, A
for electric control of
An acecompanying illus
some of these switches,
made in single, double, fo
button units. All have
cases.

The contaet disk is
two types. For low-vo
(battery circuits) a metal
bon disk is employed, an
metal disk is used for 600-
cuits. When the metallized
disk is used, a reinforcing
added to prevent breaking.

In the illustration whiech
details of a single-unit
switch, it will be notieced
monel metal disk has a b
center. This provides for a
action of the disk, so th
make firm contaet without
fluenced by the pressure of
button or stem. Two helieal
are used with this constructio
between the insulated base
disk to open contaet as soon
sure is released, the othe:
the push button and the di
mit a further movement of
button after the disk is
contact. The springs are o
phor bronze to eliminate corr

Detailn of Single Unll 1'osh-ltulton Switeh for Door Control
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he cases are arranged for con-
t connection and are ventilated to
t an accumnlation of moisture.
tionary contacts are mounted
olded base. The plunger has a
guide to eliminate binding and

ded with a button head to fit
'a recess in the push button.
button head allows the button
., so that a side thrust will not
re with the working of the
A rawhide washer between
k flange of the button and the
takes up any shock in case the
is released suddenly, and
ates breakage. The standard
action for the stationary con-
is with three posts. This in-
better contact. The cases are
ed with shields to protect the
s where there is likelihood of
engers leaning against them. In
lustration showing six types of
es, the two at the right with-
sh buttons are arranged for
g2 operation of doors. A small
g in the cover provides for the
on of a nail or small wire to
the button. Improvements

‘}’t‘ Types of Push-Buifon Switches Used for Eleetrle Control of Car Doors

have also been made in the electric
switch which is furnished for door
control, where push buttons are not
desired. The operating mechanism
of this switch is of toggle form so
that the switch is thrown with a snap
as soon as the operating handle
passes the center. The switch has a
bakelite handle and the bearings of
the toggle mechanism are of hard-
ened steel. An accompanying illus-
tration shows the construction.

Twist Drill Grinder

N ELECTRICALLY driven 6-in.
bench or pedestal grinder which
will quickly and accurately grind
straight or taper-shank twist drills
up to £ in. in diameter has been
placed on the market by the Black &
Decker Manufacturing Company,
Towson, Md. The twist drill is fed
to the cup-grinding wheel by means
of a micrometer screw feed. No ad-
justments are necessary for grinding
different sizes of twist drills, this be-
ing compensated for in the new
design.

Rapid Action Hydraulic
Press

SELF-CONTAINED rapid action
hydraulic bushing press has re-
cently been placed on the market by
the Southwark Foundry & Machine
Company, Philadelphia, Pa. The
press is entirely self-contained and is

. complete with a hydraulic pump and

electric motor so that no auxiliary
water or air connections are neces-
sary. The rapid movement of the
ram is obtained by a triplex pump
with one low and two high pressure
plungers. The high-pressure plung-
ers are of small diameter. The third
plunger is of larger diameter and
pumps a large volume of water,
bringing the ram rapidly down to the
work. As soon as contact is made

This Htydranlic Press Iias a liigh and Low-
Pressure Triplex Pnmp f‘o Do Fast Work
the pressure builds up in the e¢ylinder
and the low pressure plunger then
automatically cuts out and the work-
ing pressure is supplied by the high-
pressure plungers. A counterbalance
returns the ram to the starting

position.

The bottom platen or work table
has the slack water tank as an inte-
gral part of it. This platen can be
furnished in several designs to suit
work. The press can be furnished in
capacities of from 30 to 200 tons.
An overhead jib erane is supplied to
take a chain block hoist so as to han-
dle work on both sides of the press.
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Hoover Conference on Road Safety

Representatives of All Coneerned in Street Traffic Safety Gather and
Give Solution of the Accident ’roblem a Big Impetus by Drawing
Set of Principles for Guidance of All in Developing Proper,
Adequate and Uniform Laws and Regulations

NDER the auspices of the federal

government, a most remarkable
nationwide conference directed toward
reduction of the serious number of ac-
cidents on our streets and highways
was held in Washington, Dec. 15 and 16.
The National Conference on Street and
Highway Safety was called by Herbert
Hoover, Secretary of Commerce, who
personally acted as chairman during a
large part of the deliberations. The
attendance of some 500 came from
practically every state in the Union and
included representatives of every in-
dustry and activity having any concern
with the use of the streets and high-
ways. There were police officials,
public service commissioners, highway
and motor vehicle commissioners and
representatives of insurance companies,
railroad and street railway companies,
safety conncils, chambers of commerce,
labor unions, women'’s clubs, automobile
associations, automobile manufacturers,
and various other national groups. Na-
tional associations which co-operated
with the Department of Commerce in
organizing and financing the conference
were the American Electric Railway
Association, American Railway Asso-
ciation, American Automobile Associa-
tion, American Mutual Alliance, Na-
tional Automobile Chamber of Com-
merce, National Safety Council, Na-
tional Bureau of Casualty and Surety
Underwriters, the Nnational Taxicab
Association and the Chamber of Com-
merce of the United States.

The morning session on Monday was
given over to a prescentation by sum-
mary of the eight committee reports
which had been prepared at the direc-
tion of Secretary Hoover during the
past six months. These covered sta-
tistics, traffic control, construction and
engineering, city planning and zoning,
insurance, education, the motor vehicle
and public relations. The personnel of
each of these committees was made up
of men selected by the secretary in co-
operation with the various associations
and organizations in order to get the
most competent as well as most repre-
sentative groups together on each com-
mittee. E. J. Murphy, chief statistician
American Electric Railway Association,
was a member of the committee on sta-
tistics. J. P. Barnes, president Louis-
ville Railway, was a member of the
committee on traffic control and the
committee on public relations. C. E.
Morgan, vice-president Brooklyn City
Railroad, was a member of the commit-
tee on construction and enginecering.
L. S. Storrs, president the Connecticut

Company; Danie! L. Turner, consulting
engineer New York State Transit Com-
mission, and Charles B. Scott, Bureau
of Safety, Chicago, were among the
members of the committee on city plan-
ning and zoning. Mr. Scott was also
a member of the committee on insur-
ance. Edward Dana, general manager
Boston Elevated Railway, and W. D. B.
Ainey, chairman Public Service Com-
mission of Pennsylvania, were members
of the committee on education. L. H.
Palmer, vice-president and general
manager United Railways & Eleetric
Company of Baltimore, was a member
of the committee on the motor vehicle.
Thus the electric railway industry was
represented on each of the committees.

At the afternoon session on the first
day the eight committee reports were
opened to discussion. At five o'clock
Chairman Hoover announced that the
time had come for the various groups
to assemble, according to an announced
plan, and each to select a delegate to
represent it on the “ateering commit-
tee” which would meet that evening to
draw up a report that would form a
consolidation of the eight individual
committee reports and place a definite
program of recommendation before the
conference on the following morning
for its actlon. The electric railway
group selected L. H. Palmer as its rep-
resentative and Mr. Barnes also served
on the steering committee by virtue of
being official delegate of the American
Electric Railway Association.

On Tuesday the conference went over
the consolidated report, point by point,
and passed upon it. The debate on
many points was lively and earnest.
Each point in the final report repre-
sents the harmonizing of views, first
in the committees, then in the steering
committee, and finally by the confer-
ence as a whole, so that it is an ex-
pression which probably comes as
nearly as can be obtained to meeting
the approval of all interests. A review
of the final report as adopted by the
conference follows:

RECOMMENDATIONS REQUIRING
LEGISLATION

Under the general heading of Legis-
lative Principles, the report indicates
the desirability of avoiding too much
detail in legislation, nnd also advises a
minimum of restrictive laws and regu-
Iations. As to the part of the federal
government in this program, the report
states that it is one of encouragement,
of assembly and distribution of infor-
mation, and the development and use of

best practices, but expresses
that uniformity of traflic la
secured by voluntary action
rious states.
Each state should enaet c
legislation, including ab
which will empower cities
local units to provide for a
velopment of the traffic si
their territories. A state de
or bureau should be created
ister the laws applying to mo
cles, including the issne and
of licenses for both cars and
and the cnforcement of reg
the highway. The motor
partment should have a sta
and qualified not only to hand!
but to examine drivers, regula
on the highways, investigate
and enforce regulations re
sign, construction, inspection |
tenance of motor vehicles.
legislation should be for ad
states and not by cities.
Under municipal govern:
should be an adequately ma
division in the police depa:
traffic safety a major func
states and municipalities th
be specific provision for ade
timely planning of traffic fac
traffic control measures.
be closely co-ordinated nat
tween adjoining states, a
states and their political
Large metropolitan areas s
lish special traflic planning
to study the flow of tra
eliminate hindrances to t
correct unsafe traffic conditio

FuLL Stor URGED AT DA
RAILROAD CROSSI

To eliminate grade cra
dents, the conference recom
legislation be passed
motor vehicles to come to a
before crossing such rail
designed and marked aec
atate railroad or public uti
mission. In other words,
law as a principle is indo
application in each case is
judgment of the state
rather than to suggest a
applying to all grade cro
nation of grade crossings, e
location of highways or rai
grade separation, the report
stitntes the only perfect sol
grade crossing problem.
should be carried on under
grams, so as not to impose
financial burden, resting 0
analysis upon the public.
of highways offers many
not yet fully developed, which
worked out by the state
co-operation with the rail
thority to order grade se
proper protection at gra
should be vested in the st
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national conference on street and
ny safety has been called by the
ary of Commerce for the devising
menns and the making ef recom-
lations toward Ulhe lessening of the
\berless accidents which mnow kill
muaim o many of our citizens. Few
rences are mere oppartune or deal
grnver affalrs. With the deplor-
 and continoing lacrease io high-
mertality nnd Injury the time 1s
y appropriate for a comprehensive
of the causes, that we may have
er understanding of coadltlons and
 may Intelllgently previde remedies.

ie problem s but one of those In-
t In advancing civilization. The
reaning demuands upon our hlghways
n a grewing population, the develop-
t ef ncw uses, the Impesltlen ot
les of transportation net con-
plated when they were created, have
ght abeat cemgestion, confusion und
flict, nntil the yearly toll of traffic
dents hias reached nn appalling total.
the death and disaster that now fall
n innocent peeple, thraugh the year
aver our ceuntry as a whole, were
centrated Into one calumity we
shndder at the tremendons ca-
rophe., The 1loss §s no less dlsas-
s becaunse diffgsed In time and space.
vll you are combating ls se wide-
ad n8 te be of natlonal concern,
we do well te look at It with a
itey-wide vislon. But Its selutlon

i Coolidge Stresses Urgency of Conference Task

SIDENT COOLIDGE asked the privilege of addressing the Hoover
ference and at 2 p.m. on Tuesday made the following statement to some
' delegates assembled before the South Portico of the White House:

does not rest in natlonal actlien. Hligh-
way control 18 primarily fer the states,
and it is best that this Is so.

We cannot regulnte lecal traffic by
net of Congress. Means {o overcome
the difMMiculties, to keep our complex
tratiec moving with erder and safety,
must be foond hy the states. It Is a
preper functlen of federal auntherlty to
mebllize tite best experlence In ench part
of the country that It may be applied
elsewhere, te the end that rules may be
wise and unlferm, But unlfermity,
while of the greatest value and highly
advisuble, so far as shifting local re-
quirements will permit, sheuld not be
Impesed by the Inflexible flat of contral
pewer. Rather, It should ceme frum the
common desire of the states to glve
the highest pretection to thelr people,
to regulate traffic In the most efficient
manner, with final reallzatlon in the
atiainment of a cemmen standard ef
perfection.

This 18 ithe high ideal townrd which
you are striving nnd yeur task 1s the
finding and suggesting of methods of
accompilshment. You have already done
muach by Impressing upon the minds of
our people knewledge of the terrible toll
of traflic nccidents. The further course
of action and regulation will largely de-
pend upon your recommendations. The
undertaking 1s of supreme vnlue, and
son have my best wishes In your ef-
torts.

having jurisdiction over the rail-
which should also determine and
a proper division of the cost
n the railroad and the public.
matters are of such importance
ivolve to such an extent the public
as to require that priority be
to them in the allocation of
funds by the railroad, over ex-
res for other safety measures
ed to protect the public.
al traffic courts for handling
of traffic laws should be estab-
both rural and city. No un-
person should be permitted to
a motor vehicle, and before
ator’s license is granted, the
nt’s ability to operate a motor
afely should be determined by
ning his physical and mental
his knowledge of the laws and
al demonstration. Such a license
not be granted to any person
16 or unable to read.
less driving and any other fla-
isregard of the rights of others
user of the street or highway
| be vigorously and unceasingly
d. Adequate penalties should
ded, including the mandatory
on of licenses for a specified
of time for cumulative evidence
sness or irresponsibility, or for
£ a motor vehicle while under
luence of liquor or drugs, and
penalties should be provided for
during the period of suspension
ation.
i of speed of vehicles
be directed primarily at reckless
and should be uniform through-
country, as far as practicable.
ld be unlawful to operate a
at speeds greater than are rea-

sonable and proper, having regard for
the traffic and the use of the highway,
or so as to endanger the life, limb or
property of any person. The state law
shonld prohibit any municipality from
establishing a speed limit lower than
15 m.p.h. In rural areas, instead of an
absolute speed limit, it should be pro-
vided that when any vehicle exceeds
35 m.p.h. that speed shall be prima facie
unreasonable.

All states should adopt the principle
of certification and registration of au-
tomobile titles as an effective means of
reducing thefts and the accident haz-
ards which go with them. Statutes
should be passed in every state making
it the specific business of some state
agency to receive traffic accident re-
ports and to investigate accidents,
whether occurring in or beyond the
corporate limits of municipalities. It
should be made obligatory by law for
those concerned to report traffic acci-
dents involving serious personal injury
or property damage.

Safety education should be incor-
porated in the curricula of all schools.

ADMINISTRATIVE AND REGULATORY
PRINCIPLES

Under this general head, the report
recommends uniformity with respect to
all traffic regulations, and emphasizes
the importance of careful statistics on
street and highway accidents, urging
their collection, publication and analy-
sis in every state and community. A
form of accident report is suggested, as
is also the maintenance of spot maps
as a means of detecting those points at
which accidents occur most frequently.

Special regulation for the use of par-
ticular streets, such as the placing of

automatic signs and signals, designa-
tion of arterial streets, restriction as to
class of. traffic, direction of traffic, park-
ing privileges, etec., should be based
upon competent traffic counts and analy-
ses and established in accordance with
some general plan of traffic movement
founded upon the design of the street
system in each city.

In congested centers where large
volume of vehicular movement takes
place between poinis considerably re-
moved, the report suggests that an
effort be made to segregate street cars,
nqotor trucks and passenger automo-
biles on separate thoronghfares.

Under_the heading of City Planning
and Zoning, the report speaks of the
fact that street hazards can be greatly
reduced by a proper arrangement of
streets and that each community should
study its own special problems, with
particular emphasis upon elimination of
gradg crossings with railway lines,
classification of traffic with suitable
facilities for each, location of traffic-
originating centers so as to distribute
them, and creation of by-pass highways
and belt highways. Other subdivisions
under the heading of city planning and
zoning treat of day storage space for
antomobiles, design and equipment of
streets, importance of sub-centers and
satellites, relation between street facili-
ties and development of private property,
playgrounds and schools, inter-relation
of traffic facilities, comprehensive traffic
and thoroughfare plans.

CONSTRUCTION AND SIGN AND
SIGNAL STANDARDS

Under the heading of Street and
Highway Construction, the report deals
with roadway width and suggests that
every pavement in a city street should
be wide enough for at least three lanes
of traffic without street cars or four
lanes of traffic with street cars. These
widths should be mnltiples of 9 ft. for
motor, vehicle lanes and 10 ft. for street
cars. Right-of-way for parking space
and for clear view at curves and inter-
sections, provision for parking space,
grades not to exceed 6 per cent, curves
of not less than 300-ft. radius on high-
ways of primary importance, cross-
section of the pavement and guard rail-
ing are other topics treated. A clear
view of approaching vehicles for at
least 800 ft. should be provided at all
points on highways of this character.
Every bridge on an improved highway
should be least 22 ft. wide.

I'or signs and signals, both luminous
and non-luminous, the conference
adopted the following recommendations
for color indication: Red for “Stop,”
green for “Proceed,” yellow for “Cau-
tion” as at curves; some special cau-
tionary indication at crossroads; white
letters or symbols to be used on the
red or green background and black on
vellow. Distance and direction signs
should be black and white.

Railroad crossings remaining at
grade should be safeguarded in every
reasonable way. Standard warning
signs and pavement markings should
be used to indicate the approach to all
public railroad crossings. Where the
volume of traffic requires it, additional
protection should be afforded by the use
of flagmen, gates or aporoved electric
or mechanical devices. So far as pos-
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view along the track in
e o from both sides should
be maintained. Sharp curves, abrupt
changes of grades, rop_ghness in the
pavement or other conditions at or near
the track which tend to divert the at-
tention of the motorist should be
avoided. Spotting of cars near _the
highway so as to obstruct t}:e view
should be prohibited. Marking and
lighting of highways was also treated
under this section.

REQUIREMENTS OF TIE Moror VEHICLE

Pending adoption by constituted au-
thority of a code for sgnndard braking
ability, all motor vehicles should be
capable of stopping by means of the
service brake alone in a distance of not
more than 50 ft. from a speed of 20
m.p.h. on a dry, smooth, hard-.surfaccd
road free from any loose material. The
emergency brake should be capnble_of
the same performance. Lost motion
or play in the steering gear shoul.d be
limited to about 15 deg. The toe-in ‘of
front wheels should never oxcegd R in.
Clear red should be used for tnll-!lghts
and the rear aspect of parking lights,
and it should be prohibited for any
other exterior lights on the ear. plmr
yellow should be used for stop lights.
The location of spot lights should.be
limited to the right of the vertical
center line of the vehicle and the beam
of the spot light should never be di-
rected to the left of the vertical center
line. Design of bodies and cabs should
be carried out with due regard to the
necessity of reducing to a minimum the
shut-off area of driver vision. The usc
of posters or any other obstruction to
vision on the front windows or on the
windshield should be avoided.

The over-all width of vehicle and load
of any motor vehicle should be limited
to 96 in. Loading beyond the rated
capacity of any vehicle should lge pro-
hibited. Adequate and periodic inspec-
tion and proper adjustment and repair
of motor vehicles are absolutely &ssen-
tial. To this end there should be pre-
pared a simple and practical inspection
chart applicable to all makes of motor
vehicles, giving particular attention to
items affecting safety, for distribution
by the Department of Commerce. Pub-
lic service commissions and other pub-
lic bodies having control of common
carriers operating motor vehicles should
establish reports and methods of super-
vision to insure ndequate inspection and
upkeep.

Under the heading of Conduct of
Drivers and Pedestrians, rules of the
road, passing, parking and stopping,
hand signals and courtesy are all
treated. ‘A single cautionary signal,
made by extending the arm well outside
the vehicle, is recommended as the one
and only signal to be used by the oper-
ator of an automobile or motor vehicle
about to turn, slow down, stop or back.
This is recommended as preferable to a
code which attempts to show more ex-
actly what the operator intends to do.
A speed exceeding 15 m.p.h. on ap-
proaching within 100 ft. of any railroad
crossing should not be permitted at
crossings where the full stop is not re-
quired by law. The use of badly worn
tires, especially on the front wheels,
should be avoided as a positive source
of danger.

sible, 3
both directions

The report recommends that educa-
tion in safety and accident prevention
should be incorporated in the cur-
riculum of elementary schools by va-
rious means which are enumerated. It
tleals at some length with suggestions
for co-operative work among various
associations, wunofficial organizations,
manufacturers, insurance companies,
automobile clubs and public agencies,
operators of fleets of motor vehicles, and
the schools and colleges. Suggestions
are also made for safety education of
the public.

Secretary Hoover made it pl
it 1s not his desire to set up
manent national organization
to safety.

The work of this initial
will be followed up as effec
sible, and it is probable th
called into session again ane
now, to determine how mue
accomplished, and to contint
eral effort. Meantime, sp
of the problem will be given
few special voluntary
technical experts.

A New Conception of the Job®

Maintaining Street Railway Personnel Depends on Explaining
Purposes te Employees and Relation of Individual to R:
Attitude of Employees Should Be Made
Construetive and Conservative

By S. F. FANNON v
Director Depariment of 1’ubiiec Service, Sherman Service, lnc., 13osten, .

N A MILL, plant or factory, the

entire proposition is practically un-
der one roof or at least under several
roofs in close physical relation. All
the factors are econveniently located
and grouped so the management can
keep its finger on the pulse from the
moment raw material enters until the
finished product goes out the other
end of the plant. And yet such are the
inherent difficulties that even under
these favorable physical conditions the
100 per cent successful industrial plants
arc relatively very few.

In the street railway business you nt
once find the executive is confronted
day and night by an infinitely meore
difficult situation, on which the follow-
ing reasons will throw some light:

CoNDITIONS DIFFERENT ON RAILWAY

1. His plant (machinery and equip-
ment) is split up into as many unit
plants as he hns cars in operation.

2, His working force is nlso split
up into as mnny unit forces as he has
car crews in service.

3. Both his unit plants and unit
forces are out of sight most of the
time. This makes it practically im-
possible for him to keep his eye on
plant or personnel as he could in any
other industry.

4. It follows, therefore, that his men
work largely without supervision of the
kind that every industrial manager
would consider essential.

5. Not only must his unit plants,
which cost large sums and are subject
to heavy depreciation if poorly handled,
be intrusted to the carc of the un-
supervised employees who are charged
with the duty of operating the cars,
but he must depend on those unsuper-
vised employees to perform a series of
important duties, namely: His em-
ployee must (1) manufacture his prod-
uct (which is transportation and serv-
ice to the public); (2) display his
product to his patrons; (3) sell his
product to his patrons; (4) deliver
his product to his patrons; and (5)
even collect his money from his patrons
ag}d turn the receipts in at the cashier’s
office.

*Abstract of a
England Street
Mass., Dec, 4, 192

paper before the New
iullwny Club, Roston.

There seems to be no
other industry where such
made on the loynlty and
the employee. Suppose a
factory which manufact:
shoes, or any article or co
charged with duties sim
of a street railway p
That factory worker w
work without supervision to r
ture his product, then he
his clothes and go out to d
sell his product. e would
change his clothes again, pa
deliver his product. Then
hnve to go back again to t
and collect the bill for the
manufactured, so displayed,
so delivered.

The executives of a st
have a larger problem in e
than most exccutives. The |
man has to perform his ¢
unusual conditions. He is
stand on his feet a good p
the time; he must work
as the schedule demands,
regular meals and have
hours with his family.
exposed more or less to the
all kinds of weather; he |
every day, week days, Sund
days—he must work in
the public which represents t
of his employer, he must
present his employer—the
in fact he is the company t
age car rider. These are
conditions that face the
executive of today.

You have been hearing a
in your various meetings
your various journals ab
tenance and upkeep of your
shops, machines and r
You have heard of and know
tance of each in the railwa
They stand out in great p
but it is indisputable that
of industry today the hu
is the controlling factor,
street railway business ant
property the human factos
the most important factor
you hnve to deal. No
modern your equipment or
matic your machine I
operation of these devices r
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in the hands of the employee,
ted by various motives, because a
¢, or an interest of some kind, is
d every act of every man.
\ man’s motives, more than anything
determine his usefulness ,as an
ee. Now let us make a scien-
alysis of the employees in busi-
today. We find in every business
kinds of motives, and conse-
ly three kinds of employees. I
‘mean three kinds of employees
ce, sex, creed, language, craft
ade. In this, it makes no differ-
hether employees are skilled or
skilled labor, or where they work,
t they make.
find the conservative employee,
s motives are constructive. We
the negative employee, whose
ves are negative and reactionary.
] d the neutral employee, whose
tives are neither definitely for bad
r good.

PER CENT CONSERVATIVE, TEN PER
DISCONTENTED, REST NEUTRAL

proportions into which we find
rking force to be divided into these
kinds of employees will vary,
lly, but taking a thoroughly
case, we find that 10 per cent
nservative, thoroughly contented
their employer and employment;
r 10 per cent are negative, thor-
ly discontented with their em-
or and employment; the remain-
0 per cent are neutrals, not
ted as the conservatives are, not
ntented as the radicals are, but
rent.

find that the conservative em-
gives his employer a full day’s
up to the limit of his skill. This
practically a 100 per cent re-
| for the employer. We find that
gative employee gives his em-
only 50 per cent or less of a
ay’s work. And we find that the
1l employee gives his employer
cent of a full day’s work. Now,
have always known that these
inds of employees existed upon
property. You have always known
ood employee who gives you a
full day’s work and gives it
y. You have seen his sunshiny
upon the platform of your cars.
have heard his pleasant “good
ng.” You have noted his assist-
the elderly on and off the car.
ave heard his polite reply to
rous questions of the passengers.
have noted his close following of
ule, his interest in the upkeep of
ir. He has time and again brought
u suggestions. This is the con-
itive, the man who is giving to
0 per cent effort in return for
ages he draws. You have many
noted the man whose face carried
rown, whose very bearing spoke
onism. He has no interest in
g out the schedules. It is of
portance to him as to the appear-
of his car or to the service he is
ring either the public or the
ny. This is the negative man—
» man who is giving to you but 50
cent of his ability. And again you
seen that great company of em-
s whose whole demeanor is that
oncern. They seem to be saying,
what’s the use, so many hours to
, 80 many miles to travel. How

soon will we be through?”’ They keep
their eyes on the clock and go listlessly
through the motions day after day with
but a half interest in their work.

In the maintenance of the personnel
in industry we have been very watch-
ful as to the health of the employee.
We are selecting with greater care
each day the man whose mentality is
strong. We are quite -alert as to his
morals. All these are important and
are bound to aid in developing our em-
ployee’s interest and satisfaction in his
work. Bunt do you not realize that the
all-controlling power, the real force, is
the employee’s motives?

Does not the above analysis point
out to you that we have another far
more important step to take, the devel-
opment of the motives of the neutral
and negative employee to those of the
conservative, the developing from this
misunderstanding to understanding,
from lack of interest in the job to
real interest?

It is men we are dealing with, men
made in the image of God, men upon
whose shoulders rests the responsibility
for the development of our eivilization
and nation. Dare we give to them less
attention than we give to a machine?
The machine is not working correctly.
Do we leave the machine to run on
giving under-production? Do we throw
it to the scrap heap? No. We call
upon the man who understands that
machine. He analyzes and locates the

trouble. But we do not stop there.
We have him put that machine into
such condition that it works properly,
that it may give to us the desired ca-
pacity.

The employee must have brought to
him in a tactful way, in a language
that he understands, in a way that
has a pull for him, the real facts abont
economics. He does mot understand
that 80 to 85 per cent of his entire
output he buys back, and not only buys
back but sets the price of the buying.
He does not understand that it is not
the number of dollars in his pay en-
velope that counts, but what the dollars
will purchase. He must be told about
his position, its opportunities and re-
sponsibilities. He must be led to un-
derstand the value of the town he is
living in, why it is a good place for
him and his family, to the meaning of *
liberty, the value of laws and the
courts, the responsibility of citizenship.

Here is the problem that faces us
today. It requires the most intimate
knowledge of humanity. It is a.chal-
lenge of the most scientific sort. But
I am glad to be able to say that it is
being accomplished. Skillfully, scientif-
ically, through great study and deep
research, scientists are leading the
employees of various industrial organ-
izations to a clear conception of their
responsibility and obligation to a mo-
tive that puts interest into the job
that is theirs to perform.

Eliminating Street Car Noises™

Numerous Sources of Noise on the Car Are Pointed Out and Remedial
Measures Suggested for Each—A Higher Standard of
Maintenance the Main Remedy

By R. W. BAILEY

Superintendent Power and Equipment Kansag City Rallways

INCE the advent of the rubber-tired

vehicle into the transportation field
the noise emanating from metal wheel
on metal rail, with the many contacts
of metal to metal in trucks, brake rig-
ging, etc., has become a source of an-
noyance. Noise is more or less a rela-
tive thing. Whether or not a thing is
considered noisy is generally determined
by comparison with other sounds. A
car that would be considered extremely
noisy today, ten years ago would have
been considered a quiet running vehicle.
With the clatter of the hoofs of horses,
rolling of steel-tired wagon wheels over
the street, etc., the noise from a street
car was given very little consideration.
Times have changed and something
must be done to reduce the noise made
by street cars.

The first question that confronts the
mechanical department of the street
railway today is the elimination of
noise in the cars we are now operating.
It must be remembered that many of
these cars have been in service for from
5 to 20 years. In the design of this
equipment very little attention, if any,
was paid by the manufacturers to the
elimination of noise. Metal to metal
contacts, without any particular atten-
tion to close fits, make a condition that
is hard to control. For instance, the

*Abstract of paper presented before
meeting of Midwest Eiectric Rallway Asso-
ciation, Nov. 24, 25, 1924, at St. Louis, Mo.

present brake rigging on our cars con-
sists of numerous floating parts joined
together by pins and bolts. Our trucks,
journal boxes and lids, springs and
spring clips, air compressors, drawbars
and attachments, motors and motor sus-
pensions, gears and gear cases, door
engines and step mechanisms, all body
noises, and trolley bases and trolley
wheel noises, all contribute more or less
to the general noise made by the car.
Last, but not by any means least, is the
condition of the track over which the
equipment is to operate. However,
assuming that the track is in fair oper-
ating condition, with not more than the
usual number of loose joints, corru-
gated rails, cup joints, etc., there are
many parts of the equipment that can
profitably be given increased attention.
Just how far we can go in making cars
quieter depends to a certain extent on
the amount of money that is to be
spent.

Wheel noises are largely due to vi-
bration in the metal of the wheel itself.
At a meeting of our mechanical men
held recently two means of muffling this
ringing were discussed. One method
consisted of drilling additional holes in
the web of the wheel and the other con-
templated bolting oak blocks or pieces
of lead plate to the web to deaden this
ringing noise. We are attempting, with
cast iron wheels, to produce the same
results by putting a lead plate between



1046

ELECTRIC RAILWAY JOURNAL

Vol. 64,

large washers and bolting onto the
wheel. While this deadens the aound, it
has not as yet been demonstrated tbat
it is practicable. We are st.ll following
it up with great interest. Flat wheels
are another source of disagreeable
noise and if properly inspected _nqd
ground these can be practically cllmg-
nated. However, under certain condi-
tions they are so frequent that the ex-
pense of properly removing the flats
promptly is prohibitive and the wheels
are allowed to continue in service.

A cushioned wheel is being manufac-
tured and is now in service on steam
railway inspection cars. Application of
this construction to street cars would
undoubtedly materially reduce the vi-
brations that are set up in the wheel
and transmitted to the equipment. Just
how far this would go to eliminate
noise must be demonstrated, but it is
worthy of serious consideration.

JOURNAL BOXES AND BRAKES

Journal box noises originate from
wheel impacts transmitted through the
journals to journal box covers and such
parta of the truck as make metal to
metal contact. The wear plates on
pedestals should be kept tight. Some
types of journal boxes are also provided
with plates that should be given the
same attention. We have decided to do
away with all spring lids on our pres-
ent journal boxes and have devised a
method whereby all lids are now bolted
tight in place. We have also tried a
few wooden lids to see what sucecess we
might have.

Brake noises are due in many in-
stances to the fact that not enough
attention is paid to the fit of the brake
head and shoe. If a shoe is properly
fitted to the brake head and properly
keyed there should be very little noise
at this point. Closer inspection as to
the replacement of brake heads un-
doubtedly would eliminate considerable
noise. Swinging brake beams, brake
levers, equalizers and brake rods are
another source of noise, and it acems
that about the only proper thing to do is
to maintain closer fits, taking care of pin
wear and bushing renewals and making
fits on clevices as close as possible, with-
out binding the brakes. This is a mat-
ter that I think we have all overlooked
more or less. Also, attention should be
directed to seeing that brake rods are
properly supported so that they will
not be striking other equipment or the
car body.

TRUCKS CONTRIBUTE ALSO

Trucks that have not been well main-
tained and on which worn parts have
not been replaced, generate noises at
many points. The disagreeable noise
made by motor gears is due primarily
to the fact that we do not maintain
close centers between gear and pinion.
We have all been trying to get the
longest life possible out of all types of
bearings for purposes of economy, and
noisy operation has been the result.
Worn axle brasses, by permitting gears
to mesh poorly, are thus one of the
chief causes of noise. It may be be-
cause axle brass renewal already is
one of the largest items of equipment
maintenance cost that we tend to over-
look the noise from this source. If
axle brasses are removed before the

gears become noisy the present limits
of wear allowed will have to be de-
creased materially.

This question also involves serious
consideration of gear cases. When
properly installed they cause little
nolise, but when the gear is out of align-
ment or off center, the case acts as a
sounding board to magnify these noises.
Excessive lateral wear in armature and
axle bearings will allow the gear or
pinion to strike the case and it then
becomes very noisy indeed. Proper
lubrication of gears, in fact of all mov-
ing parts, is another important factor
to be considered in connection with this
subject.

Body noises originate from many
causes and include a wide variety of
squeaks and rattles resulting from serv-
ice strains and from loose parts. The
body and vestibule sash, body doors,
register mechanism and many other fit-
tings are the chief sources. Special
attention should be given to keeping
sash tight, as they are one source of
particular annoyance. Also, many rat-
tles can be removed by taking care of
the fits of doors and their operating
mechanism.

All of us, probably on account
necessity for economy, have been
more attention to our maintenan
per car-mile than to the fact
car is not as pleasing to the pt
might be desired. Qur first job,
fore, is to raise the standard of
nance so as to eliminate noises
ing from loose or worn parts.
that the use of fiber and lead
sound-deadening materials may
perimented with profitably.

In my opinion, noise reduction is
progressive problem, and if we are
to control what we now cons
loud and disagreeable noises
equipment, other noises wil
parent and seem objectionab)
the present time are not g
concern. For instance, if
noises were quieted, the noise
pressor would probably be very
tionable. Also, the drumming
to the car roof from the trol
would probably become ob,
In other words, noises wh i
taken into consideration at all
present time eventually may beec
annoyance. Consequently there
big job ahead on our old cquipmen

Modern Methods an Economie Faet
: in Car Maintenance”

By HENRY S. Day 1
Manager Transportation Division, Westinghousé Eleclric & Manufacturing Compal
Boslon, Mass.

N THE many discussions of moderni-

zation very little has been said of the
need of equally modern methods of
maintenance nnd the savings that could
be accomplished by them. In what fol-
lowa I am using the electric car as tho
dominating factor because all things on
an electric railway start and finish at
the car. The universally accepted
method of discussing economies of op-
eration is by comparison, and to thils
end I will quote costs and describe
practices gathered from some 50 roads
during the past 18 months.

On four roads, where operating con-
ditions nre similar, the total mechani-
cal department cost per car per year
was in round numbers: Road A, $866;
Road B, $950; Road C, $1,200, and Road
D, $1,800. On each of these roads the
annual car-miles wns practically the
same, the cars and equipment were
equivalent in weight and power and
were built largely by the same manu-
facturers at approximately the same
time. It is interesting to note that on
Road A 60 per cent of the equipment
was modern and on Road D there wero
practically no modern cars or equip-
ment.

The Northern Texas Traction Com-
pany, which at the time of the Coffin
award showed a maintenance cost per
car-mile of 1.9 cents, was operating 85
per cent modern light-weight cars and
the Eastern Massachusetts Street Rail-
way, referred to as road A, which was
operating with a cost of 3.5 cents per
car-mile, had only 60 per cent of its
cars of the modern light-weight type.

Road A, with a cost of $866 per car

*Absiract of a paper before the New
England Street  Rallway Club, Boston,
Mass., Dee. 4, 1924,

per year, has a definite and const
tive overhaul program ear )
strictly nlong modern lines, while r
D, with a cost of $1,800 per car
year, has not overhnuled its cars
6 years. On road B, with a cost
$950 per car per year, the low cost »
obtained almost entirely by

methods of maintenance, as all
senger cars in service are of
wood and steel double-truck
average weight being 42,000 11 ]

It seems surprising that cars of
same type and weight, not i
built by the same car builder, e
with the same motors and in eq
service should cost some $300 m
year operating in one city than
in another.

The rond that was spendin;
per car per year had more t
cars in service. If this opera
gotten his cost down to $866 he
have saved more than $900 a
each car. This would have red
mechanical department costs
$?:70,000 per year, and would
wiped out the operating decficit.

Figures obtained from nine ro:
showed that the average cost for ms
rial only on each road ranged
$22.08 to $63.04 per motor per ye
The additional labor charges in
total cost of maintenance varied fi
47 per cent to 73 per cent of the ma
rin]l cost.

On 10 roads the total cost of me
rinls and parts for 17,469 motors
$410,272, or an average cost per
per year of $23.48. With the Is
added this makes the cost per mo
around $50 per year. On these =1
roads the material only charged to ¢
neccount for electrienl equipment fo
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ur-motor cars, showed the cost per
per year to range from $113.42 to
.18. These great discrepancies in
at least hint that the maintenance
hods employed lacked standardiza-
or, if you please, modernization.
ear this out it is found that a gear,
ure winding, bearing or other
has a much longer life on one road
another, although made by the
e manufacturer out of the same
terial and put to work in the same
ice.

The question is frequently raised
hat local conditions create influences
cannot be controlled, particularly
ose of the weather and elements. We
d to think that the worst thing that
happen was a snowstorm. This
is becoming out of date, with a
many others. For example, in the
5 years the average per cent of
atures in service rewound by the
treal Tramways is 9.36. On this
the average motor performance
rmature rewound in the 5-year
od was 252,200 miles. On the basis
6,000 miles per year an armature
d go 7 years between windings. So
ipment is in good condition “local
itions” are not the factor in oper-
iz costs that they have been claimed

ecently an association of equipment

published two reports, showing
per 1,000 car-miles and miles per
The reports were gotten up to
the improvement brought about
the good work of the association,
ch apparently was very effective.
striking thing about these reports
ed to be that in a group of eight
s, the total mechanical department
tenance per 1,000 car-miles ranged
$18.43 to $38.13, and the total
per pull-in from 6,189 to 46,062.
s also significant that the cost of
ation on the road with the poorest
ng in pull-ins was greater than
he road with the best showing. To
ue the comparison, a road in New
k state is operating motors with
original gears, gear cases and some
pinions which were placed in city
ice 10 years ago, still in good con-
m. On this road, operating about
revenue cars, one man does all the
ng, using only a part of his time.
oad in Michigan rewound, last year,
. ber cent of the armatures in
ice.

DIFFERENT BASES OF OVERHAUL

ome roads inspect and overhaul on
ileage basis, some on a time basis,
e on a watt-hour consumption basis.
ers carry on inspection and over-
by a system of light and heavy re-
S as necessity dictates or equipment
res make compulsory. Overhaul
ods on different roads vary from
00 miles or about 16 months be-
overhauls to 100,000 miles or
t 33 months.

S a matter of fact any of the over-
| and inspection systems previously
itioned will keep cars in service with
t is generally considered depend-
: operation. But it is also equally a
ter of fact that but few of these
hods keep cars in service economi-
¥y when the possibilities of that
nomy are really analyzed.

ars ean be kept in service and main-

tained at low cost and with infrequent
failures when new. Therefore, the sys-
tem of inspection and overhaunl that
perpetuates the original condition, of
course taking into account the yearly
increasing age, is the one that will
come closest to this standard and result
in the lowest cost. A system like this
will bring the cost of maintaining the
average city street car down around
$1,000 per year, with only approxi-
mately 5 per cent of the total cars out
of service for overhaul, paint, eol-
lisions and running repairs. Today it
is not unusual to find anything from 5
per cent to 25 per cent of the cars out
of service for various reasons. The an-
nual dead car hour cost is equal to a
big sum.

The electric railway operator must
come to the view point that construc-
tive economy lies in higher standards
and better methods, and that truly
cheap maintenance means the care of
rolling stock, power houses, line, and
track along the lines intended by the
engineer and manufacturer who was
originally responsible for their produc-
tion. That some operators have not
done so, and have daily paid for it
is evidenced by the very discrepancy
in costs and operating records obtained
from different roads. There secems no
logical reason why two cars or equip-
ment units made by the same manufac-
turer and placed in service at the same
time in different places should at the
end of a few years show widely varying
results. Yet such is the case—neither
can there be any question that the re-
sult is in direct ratio to the degree of
skill and care exercised in the upkeep.

It is not unusual to find workmen
with little training or skill and no com-
prehension of fits or close measure-
ments, dismantling, repairing and as-
sembling equipment and apparatus
which had to be designed and built to
what were practically micrometer speci-
fications, in order successfully to meet
operating conditions.

Modernization of methods of course
means modern shops, tools and facilities.
Baking ovens, spray painting, spray
washing, large lye vats, power operated
cranes and trucks, electric and gas
welding, heat controlled babbitt pots,
pneumatically or electrically operated
hand tools are modern necessities.
Light, comfortable shops, arranged to
economize time and do away with hand
labor will in themselves permit large
economies. But these things alone will
not reach the economies that can be at-
tained by modernizing methods, which
really mean constructive planning for
and co-ordinating of the maintenance
demands according to the character and
requirements of the physical property.
Higher standards and thorough execu-
tion of constructive maintenance
schedules on a budget basis with an ac-
curate method of tabulating costs
backed up by engineering supervision
and advice is another way of applying
modernization of methods to any
property.

For some reason hard to explain, this
question of maintenance has never
seemed to come into its own. The day
isn’t coming, but is already here, when
reduced operating costs are going to
decide to a large degree the question of
profitable operation.

Quantity Production of Renewal Parts*
By H. R. MEYER

Westinghouse Eilectric &

N ANALYSIS of several railway

properties indicates that a care-
ful study of maintenance methods with
more thought given to the selection of
renewal parts has been materially re-
flected in the earning capacity of these
properties. Nine times out of ten the
cost of the renewal part itself is only
a relatively small percentage of the
cost of replacement. The big costs are
in the removal of the car from service
and the labor cost.

A general survey of the renewal part
production in this country will show
that the great majority of electric rail-
ways manufacture their own renewal
parts to a greater or lesser degree and
the numerous independent manufactur-
ing concerns are also engaged in this
business, with the result that large
quantity production is not practiced.
Many electric railway men are of the
belief that they can manufacture their
renewal parts cheaper than they can
buy them. In some instances this be-
lief may be justified, but in the great
majority of cases it is not supported
by facts. Several companies which
have made a close study of this sub-
jeet have learned that it was a mis-
taken policy.

Manufacture of renewal parts by an

*Abstract of a paper presented at the

convention of the Pennsylvania Street Raii-
way Assoclation, Harrisburg, Dec. 5, 1924,

Manufacturing Company

operating company is entirely un-
economical from the standpoint of
manufacturing standards as they exist
today. The mechanical department of a
street railway is fundamentally a main-
tenance organization. This organization
is laid out on lines almost entirely
foreign to that of a manufacturing
company in that its work consists in
the repair of apparatus rather than
its design and fabrication. In some
cases the plea is made that the use
of maintenance men for manufactur-
ing purposes is warranted on the basis
that there are many occasions when
some of these men have nothing to
do. If this is actually the case, then
there is room for improvement in the
layout of the maintenance work. If
the street railways had today a suit-
able system of cost accounting in the
shops, we are firmly convinced the
records would show that the cost of
manufacturing is higher than the cost
of the best material which can be
bought on the market today.

On an average, the number of pieces
of any one part is not ‘large enough
to warrant the setup required for
the production of that part for one
operating company. As the cost of
the setup and handling operations
must be included in the total cost of
the job, each piece when a small num-
ber is involved must bear its share
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of this setup. This is too great a
percentage of the total cost of the
piece. in a plant which manufactures
nothing but renewal parts for general
maintenance consumption, the price of
the unit can be based on large quan-
tities, as the shop load for the par-
ticular part in question ean be figured
on the total number of completed pieces
of apparatus in use throughout the
country and not on just one property.

Have you ever considered the ques-
tion of the proper tools required for
manufacturing any part in quanti-
ties at a low cost? Each time another
concern takes up the question of manu-
facturing a part which is already on
the market, the cost of a new set of
tools, jigs and fixtures is involved. This
is a very uneconomical proeedure and
tends to keep the cost of n product up.
Probably the most serious phase of this
situation lies in the fact that as a rule
the tool equipment is insufficient for
an accurate reproduction of the re-
newal part. It stands to reason that to
keep the cost down as few tools ns
possible are going to be made. This
is not just n general statement but
rather the result of many comparisons
made between standard parts and those
of other manufacture.

To manufacture renewal parts which
will pass inspection as called for by
the drawing information, the hest of
machinery equipment is required. A
renewal part to give satisfaectory serv-
ice must be made to the exact dimen-
sions of the part which it replaces. If
this is not the case, the cost of a second
replacement in lnbor alone would more
than offset any saving which the home
manufacture made. A survey of the
street railways which was made a very
short time ago showed that the average
age of lathes now in service was twenty
vears. Manufacturing experience in-
dicates clearly that close dimension
work with duplication of parts cannot
be obtained at low cost with such equip-
ment. As the operation of the eom-
plete apparatus is dependent on the de-
sign and manufacture of the integral
parts, it is evident that the tools for
the renewal parts must be as near per-
fect as it is possible to obtain them.
Only a good load factor will permit
the investment for such tools.

The materials which go into a re-
newal part are of as much as if not
more importance than the general ap-
pearance. Often is it possible to ob-
tain at a low price reproductions of
standard parts which resemble some-
what the high grade article. The ques-
tion is, however, of what material is
it ecompounded? The manufacturer of
renewal parts should be constantly
working toward the ultimate goal of
perfection as it affects maintenance
rather than that of first cost. To do
this it is necessary to keep in touch
with up-to-date research developments
in materials and processes. A corps of
trained engineers should be working on
these problems at all times, testing all
commercial products for the best and
devising new methods of obtaining high
quality materials when they are not
available on the market. No materials
should be used which do not come up
to definite specifications laid down by
these engineers. This service can only
be available where the renewal parts

receive only a very small proportional
share of the expense.

When the operators manufacture
their own parts, the materials for the
fabrication are bought on price and
hence are not necessarily of the best.
An examination made of the materials
used in a number of coils proved this
point almost conclusively. Serap ma-
terials for such items as bearings may
be of almost any composition by the
time they are east, and hence the wall
of the bearings may be brittle and
coarse grained in structure, all of
which tends to lessen their life.

As a rule, the men employed in the
manufacture of renewal parts are in-
herently maintenance men. However,
in many cases their time is split be-
tween the maintenance of equipment
and the manufacture of parts. The
supervisory force employed in the
manufacture of renewal parts in most
cases also has charge of the mainte-
nance work. Does it not seem probahle
that under such conditions either one
or the other of these two duties will
suffer through this combination? The
necds of an operating company in its
maintenance work are so diversified
and the quantities as a rule are so
small that the support of a complete
and =aecparate manufacturing unit
hardly seems justified.

THue QUESsTION oF TOLERANCE

Not so many years ago the question
of tolerance on renewal parts as they
affected the maintenance was one of
seemingly minor importance. With the
improved maintenance methods of to-
day, and henee a greater appreciation
of the necessity for correct tolerances,
this question is of foremost importance
in some of the major problems. You
realize the importance of correct tol-
erances on your axles, wheel and gear
bores because the effect of incorrect
tolerances is immediately apparent in
loose wheels and gears. This is not
so true on many of the other parts
of the equipment, as they will at least
operate in some fashion. If you are
subject to an epidemic of hot bear-
ings nnd consequent troubles, you will
become vitally interested in this ques-
tion of tolerances and the effect when
the improper ones are used.

Consider the question of brush-hold-
ers. The original manufacturer is very
careful to see that the proper dimen-
sions are adhered to from a considera-
tion of neutral setting. If this ques-
tion of neutral point of the motor is
a vital one, then it is very necessary
that all renewal part brush-holders be
made to the same dimensions as the
original. Unfortunately there are
many renewsal part brush holders in
the manufacture of which this point is
entirely neglected.

Probably in no way is the answer
to tolerances so well exemplified as in
the case of armature bearings and
armature bearing housings. This par-
ticularly as it applies to change in
gear center distances, overheated bear-
ings and poling of armatures, with es-
pecial regard to lubrication. The life
of a bearing shell is dependent to a
very great extent on its fit in the
housing. A loose fit of the bearing not
only shortens its own life but makes
necessary in many cases the reboring

of the housing before a new bearing

should be used. Noise in gears is
mostly attributable to worn gears.
However, a very large percentage of
this noise is due to improper meshing
caused by incorrect gear center dis-

tance. The wear of gears and pamtmﬂl
is increased by changes in gear center

distances due to worn and improperly

fitting parts. New gears and pinions

under these conditions will be noisy.

Many renewal parts are made to
drawing on which no tolerances what-
soever appear. Some of these draw-
ings are made up by measuring parts
for which, if tolerances were anamsﬂ;'
an error is bound to creep in.

Probably no one thing contributes
more to the successful operation of a
renewal part than the inspection which
it receives before it leaves the poi
of manufacture. Adequate inspec '
of parts costs money, but it is just one
of many things which must be done to
service properly an operating co
pany’'s requircments. Here again
load factor on any renewal part mus
be large enough so that each part will
only have to bear a small proportion
of the cost. If a eclear conception
the importance of tolerance is e
ceded, then the importance of inspee-
tion is understood. This question
inspection is often neglected in
manufacture by operating compan

In some cases it has been found ti
stocks of renewal parts exist in operat-
ing storerooms which far exceed
requirements for many years. T
condition has been brought abou
the necessity for making large quan-
tities to keep the cost down. Qu
number of these parts are for a
ratus which has become obsolete z
therefore the remaining stock rep
sents a total loss, The book value
this material and the interest loss
nnother factor which tends to off:
any estimated gain through in
manufacture. When the manufactui
stands ready to protect your needs
local stocks at all times there is
little argument left for the opera!
to manufacture his own parts.

One large operating company
mates that by eliminating the man
facture of parts it will reduce
payroll by very nearly $100,000 p
year. This does not mean a tota] sav-
ing of that amount, but a very, very
good percentage of it will show up
as a saving.

Indorses Better Business Methods

T THE last meeting of the execu

tive committee the policy commit-

tee was authorized to draw up a

lution indorsing the work of the Be

Business Bureau and the Nati

Vigilance Committee. The resolu
follows:

“Recognizing the effectiveness of
work being done by the National Vi
lance Committee and the Better Bu
ness Bureau in protecting the public
against fraudulent, semi-fraudulent and
hazardous investment propositions, this
executive committee hereby indorses the
work of both organizations. It urges
member companies to support these or-
ganizations locally and nationally and
to co-operate with them in whatever
manner scems advisable.”
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Arc Welding Discussed Before
Metropolitan Section

G. BISSELL, arc-welding engi-
.neer of the Westinghouse Electric
- & Manufacturing Company, was the
principal speaker at the meeting of the
Metropolitan Section of the American
Electric Railway Association in the
auditorium of the Engineering So-
cieties Building in New York on Dec.
12. His subject was the “Metallurgical
Analysis of Electric Arc Welding” and
he illustrated his remarks by means of
lantern slides. He said that an elec-
trode wire of hard drawn mild steel
contains an average chemical composi-
tion of carbon, 0.16; manganese, 0.56;
phosphorus, 0.032; sulphur, 0.024, and
silicon, 0.016 with a tensile strength of
100,000 1b. per square inch. In passing
through the are, this metal in the
molten and vaporized states comes in
contact with the elements of the air,
the extent of this contact being de-
termined by the length of arc held by
the operator. The shorter the arc, the
less the metal is affected by the at-
mospheric elements. At the tempera-
ture of the arc the main elements of
the air, oxygen and nitrogen, have a
great affinity for the metals in the arc
stream. The result of this affinity is
that the nitrogen and oxygen combine
with the elements of the wire to form
oxides and nitrides. The carbon of the
wire combines with the oxygen of the
air to form carbon dioxide and carbon
monoxide. Both of these compounds
are gases and escape. The oxides of
iron, manganese and silicon float to the
surface of the molten metal as slag.
The phosphorus and sulphur are altered
but little. The nitrogen combines
mainly with the iron. Some of each of
the oxides and nitrides are scattered
throughout the metal, but the extent of
this is determined by the amount that
is permitted to enter by the operator.
An analysis of the metal after passing
through the arc shows the following
elements: Carbon, 0.05; manganese,
0.18; phosphorus, 0.031; sulphur, 0.036;
silicon, 0.011; nitrogen, 0.114-0.138, and
oxygen, 0.55-0.25 per cent. The tensile
strength is from 55,000 to 62,000 1b. per
square inch.

By holding the arc between % in. and
fa in. the arc stream is completely sur-
rounded by an envelope, mainly of iron
oxide vapor, that prevents the active
oxygen and nitrogen on the outside
from coming in contact with the active
elements on the inside and permits a
fairly pure metal to be deposited on the
work.

By melting the steel wire and again
solidifying it cast steel is produced, and
at the same time the crystalline struc-
ture of the plate metal in the immediate
vicinity of the deposit is altered.
Photomicrographs show a section of
metal extending from the added metal
through the line of fusion into the plate
in one layer. The light metal is of a
cast structure. This is the deposited
metal and consists of iron of the

This structure

analysis given above.
blends into a different structure at the
line of fusion between the plate metal

and the deposited metal. The heat
conducted through the plate away from
the line of fusion produces structures
corresponding to the temperatures
reached. The dark, coarse structure is
characteristic of an overheated steel
and is brittle. This material extends
about 0.015 in. into the plate. Further
into the plate the grains grow smaller
until the minimum size is reached at
the point where true annealing occurs.
Here the temperature reached is about
780 deg. C., or just above the critical
point of the steel. The material at this
point has a tensile strength of about
60,000 1lb. per square inch and an
elongation of about 25 to 30 per cent
in 2 in. Further on the structure again
coarsens, blending into the original
structure of the plate. The crystals of
each metal are perfectly enmeshed.
The added metal may be identified by
the inclusions of oxide and nitride that
appear as black specks in it.

The principal discussion was by J. S.
McWhirter of the Third Avenue Rail-
way. The general opinion was ex-
pressed that electric railway operators
had much to learn from the applica-
tions of arc welding carried out by the
steam railroads.

Myles Lambert of the Westinghouse
Company responded to the invitation
of President Thompson of the section
by addressing his remarks more par-
ticularly to the young men in the
industry, and by making a plea for
everybody engaged in electric railway
work to do more to sell the industry to
the public. Mr. Lambert said that the
educational opportunities of the day
were almost limitless and he urged all
the men in the industry, particularly
the younger men, not to leave any
stones unturned in their efforts better
to fit themselves for their jobs and for
their work as citizens and as members
of the community. He said that the
interest of railway men everywhere
was not only in the perfection of the
physical apparatus with which they
worked, but with the problem of study-
ing how people regarded the service
that was being rendered.

Secretary Hodges said there was a
balance of $1,259.46 in the treasury
and that since the last meeting the
membership had increasced 157, or from
569 to 726 members.

Mr. Thompson said that a broad
program had been laid out for the
year—one that he hoped would touch
intimately the work of every man en-
gaged in the industry. On each prop-
crty included in the territory covered
by the Metropolitan Section at least
one man has been appointed who will
keep in touch with the members in
order to find out what subjects were
uppermost in the minds of the men.
In that way it could best be learned
what the men desired to hear discussed.

May Singhi Breen and her Synco-
pators furnished the principal entertain-

ment. They were roundly applauded.
Miss Breen broadcast from Station
WEBJ of the Third Avenue Railway,
and the stage of the auditorium in the
Engineering Building was equipped
with a microphone and wires and
announcements were made over the
microphone to the invisible audience,
but at the conclusion of the perform-
ance the announcer detached his in-
strument and darted off the stage
while it was dawning on the audience
that the broadeasting stunt was only a
0ax.

Committee of 100 Disbands

TS purpose accomplished, the Com-

mittee of 100, which was formed for
the purpose of furthering the dissemi-
nation of correct information regard-
ing the industry, will disband Jan. 1.
Announcement to this effect was made
in a letter sent by Gen. Guy E. Tripp,
chairman, to each member of the com-
mittee. The letter follows in full:

“The Committee of 100, of which you
are a member, will be dissolved on
Jan. 1, 1925, on which date the Ameri-
can Electric Railway Association will
take over its funds and work, and as
chairman, T wish to take this oppor-
tunity to report to you what we have
accomplished in the 5 years of our
existence.

“The work for which the committee
was originally organized, that of sav-
ing .electric railways from seemingly
imminent danger of general bank-
ruptcy, by telling the public the facts
about the industry, has been accom-
plished. Machinery for reaching the
public with the industry’s storv was
set up shortly after the organization
of this committee, and this machinery
has been perpetuated in its original
form, enlarged and kept functioning
under funds raised by the committee
ever since.

“Initially, in 1919, the committee
funds were expended in giving to the
public facts developed by the Federal
Electric Railways Commission, and
such good results were accomplished by
the publicity machinery then set up
that it was transported to the Ameri-
can Electric Railway Association head-
quarters in New York, and since that
time has functioned under the name of
the Advertising Section of the associa-
tion. Included in the beneficial accom-
plishments of this Advertising Section
in the last four years are these:

‘“‘Established a point of contact be-
tween the electric railway industry and
writers for newspapers, magazines,
financial papers and other publications
interested in electric railwavs through
which they could obtain authorized in-
formation, including statistics, regard-
ing the electric railway industry. This
service, bv its frank and honest dealing
with publications, enioys the highest
standing and today is being utilized
throughout the country.

‘“‘Encouraged electric railway com-
panies to improve their public rela-
tions by frank dealing with the public.
and caused the number of companies
using publicity and advertising to in-
crease during the 4-year period from
about twenty to more than three hun-
dred. The total amount of money now
being spent for electric railway adver-



1050

ELECTRIC RAILWAY JOURNAL

Vol. 64, No. 25

tising and publicity annually chiefly
through local company channels is esti-
mated at $3,000,000.

“‘Originated an advertising service
for the dissemination through electric
railway companies of posters, sug-
gested newspaper advertisements, book-
lets, etc., carrying authenticated in-
formation about the industry. This
service is supplied regularly to all
electric railway companies in the
United States.

“*‘Aided in the organization of state
companies on public utility information
and arranged a co-operative arrange-
ment with them whereby newspapers,
state legislators, city officials and
libraries and colleges in the 37 states
where the committees opcrate are sup-
plied regularly with eclectric railway
material,

“‘Enlisted for the first time the co-
operation of manufacturers of electric
railway mnterials employing some
200,000 men in telling the facts nbout
electric railways to the public.

“‘Made personal surveys of and
gave national publicity to such out-
standing clectric railway situations as
those which have arisen in Des Moines,
Iowa; Okron, Ohio; Saginaw, Mich.;
Toledo, Ohio, and Bridgeport, Conn.,
in which the bus sought to supplant
clectric cars.

“‘The Advertising Section hns
worked in close harmony with the execu-
tive committee of the A.E.R.A. and
all of its activitics have been carefully
supervised by leading executives of the
industry. The universal opinlon of
nssociation executives familiar with the
section’s work is that it has accom-
plished effective results and that its
efforts should continue along the gen-
cral lines followed heretofore.’

“Happily, the finances of the asso-
ciation are in such condition that it is
now able to carry on the educational
work herctofore financed by the Com-
mittee of 100. Hence, the executive
committee of the association on Nov. 21
officially made arrangements for
financing the work after Jan. 1, 1025.
Effective that date, therefore, the Com-
mittee of 100 will stand dissolved.

“Coincidentally, the execcutive com-
mittee adopted a resolution thanking
the Committee of 100 for the excellent
work that it has done since its cren-
tion. To this I wish to add a word
of appreciation. This committee doubt-
less has been of great service to the
industry, and I thank you personally
for the mssistance that you have
rendered.”

Heavy Traction

AMEETING of the heavy electric
traction committee of the Engi-
necrmg Association was held at asso-
ciation headquarters, New York City.
on Dec. 17. Members present were
J. C. Davidson, chairman; A. II. Arm-
strong, J. M. Bosenbury, 'H. F. Brown,
Morris Buck, H. W. Cope, J. H. Davis,
J. T, IIamxlton, Norman Litchfield, J.
0. Madison, L. S. Wells and C. R.
Harte, sponsor.

Mr. Wells was appomtcd chairman
of n sub-committee to review existing
standards. It was suggested that n
representntive of this committee re-
view the subject of zinc coatings for

steel, now under consideration by a
gectional committece of the American
Engineering Standards Committee.
Mr. Brown, chairman of the sub-
committee on revision of the bibli-
ography of heavy electric traction,
stated that the work has been carried
out by Prof. Warner. This work is
now nearly complete as regards Ameri-
can references. A motion was adopted
that the American portion of the work
be completed. The subject of collection
of data on branch-line electrification
and seclf-propelled cars was continued,
with A. H. Armstrong as chair-
man of the sub-committce. The study
of train operation, with particular re-
ference to articulated trains, was re-
ferred to a sub-committee, with A. H.
Daus as chairman. A sub-committee
was appointed to check up and revise
the tabulation of mileage, car and loco-
motive data of clectrified steam rail-
roads, with Mr. Cope as chairman.

Valuation

MEETING of the committee on

valuation of the American Asso-
cintion was held at association head-
quarters, New York, on Dec. 156 for
the purpose of organizing and laying
out the work for the coming year.
Those present were 15, W. Doolittle,
New York, chairman; Francis Blossom,
New York; H. A. Clarke, New York;
W. F. Downs, Philadelphia; J. A.
Emery, New York; T. E. Francis, St
Louis; C. W. Gillespie, New York;
L. R. Nash, Boston, nnd A. S. Richey,
Worcester, Mass,

It was decided to continuc the work
which the committee has been carrying
on for severanl years in clarifying the
status of valuation work. Several new
subjects were proposed and discussed.
Their inclusion in the program for the
year was left to the discretion of the
chairman. The next mecting will be
held in connection with the Midyear
Meeting at Washington.

Power Generation and Conversion

MEETING of the committee on

power generation and conversion
was held at association headquarters,
New York, on Dec. 156. Those present
were L. D. Bale, chairman, Cleveland;
C. E. Bennett, Atlanta, Ga.; W. E.
Bryan, St. Louis, Mo.; C. A. Butcher,
East Pittsburgh, Pn.; H. W. Codding,
Newark, N. J.; H. T. Connolly, An-
nnpolis, Md.; N. R. Love, Denver, Col.;
F. W. Peters, Schenectady, N. Y., and
V. II. Mueller, representing G. W.
Saathoff, New York, N. Y.

Discussion centered on the various
subjects which had been assigned to the
committee for consideration and report
during the coming year. Plans were
outlined for carrying on the work, and
four sub-committees were appointed.
In regard to nutomatic substations, it
was decided to review last year's re-
port and add new information, and
nlso to devise a classification to take
cenre of substations manually operated
all the time or part of the time and to
include substations having semi-auto-

matic and full nutomatic protection.
The subject of remote supervlaor) con-
trol is to be studied with a view of

obtaining additional data in regard to
systems used for recording and indi-
cating loads. Ncw developments in
supervisory control are to be con-
sidered.

A program was laid out in rega
the subject of ventilation and noi
operation of substations. It wz
cided that test data in regard to venti-
lation as affecting temperature were
desirable, and the committee decided
to lay out n system of tests that
should be made so as to collect data.
The intention is to have some very
complete tests made at various r&ljﬁmy
properties. It was considered desirable
to obtain n steel bolt specification, and
the committee is to go over the fi
and obtain specifications where possible,
in order to make definite recommenda-
tions.

G. W. Saathoff was appointed chair-
man of the committee to study exmm:
standards and also of the committee to
obtain steel bolt specifications; M., W.
Codding was appointed chairman o!
the committee on automatic sul
tions, and F. W. Peters was lppoﬁwd
chalrman of the committee on ventila-
tion and noiseless operation of substa-
tions, W. E. Bryan is chairman of a
special committee consisting of mem-
bers of the power generation and con-
version committees and the power
transmission and distribution com-
mittees to study and codify power
failures.

Power Transmission and
Distribution

HE organization meeting of the

power transmission and dlstnhu—’
tion committec of the Enginecering As-
sociation was hecld at the Engineers
Club, New York, on Dee, 156 and 16,
The following subjects were assigned
to sub-committees for consideration:

Concrete pole design, F. McVittie,
chairman; block signals, J. M. Wal-
dron, chairman; catenary overhead con- w
struction, A, Schlcsingcr, chairman;
composition and wear of trolley wire,
H. S. Murphy, chairman; temporary
connections to trolley wire, J. F.
Neild, chairman; overhead construction
for trackless trolley, F. McVittie, chair-
man; return clrcuxt J. Walter Allen,
chairman; review of Manual sections,
Adrian Hughes Jr., chairman. D. D.
Ewing, J. F. Neild and A. Schlemmr
were appomtcd to represent the com-
mittee on the Joint inductive co-ordina-
tion investigation. |

It was decided to hold a meeting of
the committec at Chicago some time in
March and a final meeting in New
York at the call of the chairman.

The first day’s session was given
over to a gencral discussion of the sub-
jects for the year, after which the
main committee meeting adjourned and
the various sub-committees met to out-
line their work specifically.

Those present were C. H. Jones,
chairman; J. Walter Allen, S. M. Day.
J. H. Drew. Charles Gilman, H. W,
Griffin, C. J. Hixson, C. L. Hancock,

H. W. Cooke, F. McVittie, H. S. Mur-
phy, W. J. Quinn, W. Schaake, A.
Schlesinger, J. M. Waldron, F. J.

White, J. C. Damon representing W. II.
Bassett, M. B. Rosevear, sponsor, and
G. C. Hecker, special enginecr.
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The News of the Industry

Atlanta Traffic Study
Presented

pert’'s Report Contains Several Un-
usual Snggestions—Moving Plat-
form Among Them

emoval of all street car tracks on
achtree and Whitehall Streets be-
veen Ellis and Mitchell Streets in the
wntown section of Atlanta, Ga., and
¢ installation of moving underground
forms for the transportation of
destrians at an approximate cost of
,500,000 are two of the principal
3ms in the report of John A. Beeler,
ew York, who has been engaged for
e past six months in making a traf-
 survey of Atlanta at the joint re-
est of the City Council and the
orgia Railway & Power Company.
Other recommendations include the
erection of viaducts over the railroad
tracks at both ends of the old Union
ation. at Pryor Street and Central
venue; the rerouting of practically
ery street car line in the city; the
tablishment of a co-ordinated coach
stem to eliminate the jitney problem
operating buses in connection with
e street car system; the widening of
ral principal streets and the cre-
ion of alternate trolley and automo-
e boulevards.

While exact figures on the recom-
mendations have not yet been made
blie, it is understood that it will cost
0,000,000 te carry out all the changes
recommended. According to Mr. Beeler
recommendations will, if put into
ect, take care of Atlanta’s traffic
blem for at least 30 years.

The most unusual feature of the
recommendation is, of course, the pro-
sed moving platform. The subway
puld be equipped with three continu-
ous platforms. One set of platforms
would run north on one side of the street
d the other south on the opposite side.
he inner walk would move at the rate
6 m.p.h., the intermediate one at the
rate of 4 m.p.h., and the outer one, or
one nearest the stores, at the rate of
Eani.p.h.

According to Mr. Beeler it would be
impracticable to widen either Peachtree
or Whitehall Street. It is felt, how-
ever, that the elimination of the rail-
ay and the construction of the sub-
ay will not only solve the problem
ut will be a real advantage to mer-
chants in the downtown section.

Mr. Beeler has also proposed the
iconstruction of alternate automobile
and trolley boulevards. Present car
lines would be rerouted on the adoption
of this system, and the lines would go
straight through town, some north and
some south, looping in the suburbs to
form a continuous system.

The four streets on which cars are to
be operated would provide for one
north and one south line on each of
the principal thoroughfares, and this

would do away with all of the loops,
crossings and turnings in lines which
make Atlanta’s traffic situation a night-
mare at present.

Another important recommendation
is the operation of an auxiliary system
of buses by the railway as the best
means of meeting jitney competition.
This section of the report contains a
carefully worked-out plan for bus lines
to supplement street-car lines.

The entire report is in eight sec-
tions. It includes recommendations on
the moving sidewalk subway, the con-
struction of the viaducts across the
railway tracks, the creation of alter-
nate automobile and street-car boule-
vards, the rerouting of car lines to
form a simpler and more effective sys-
tem, and the operation of bus lines to
supplement street car lines and com-
pete with jitney competition.

Business Will Be Improved by

Reparations Settlement

Herbert Hoover and Owen D. Young Outline Results Expected from
Adoption of Dawes Plan—Mr. Young Said Plan Could Not Have
Been Adopted Without American Participation and
Must Have American Co-operation to Succeed

OMMERCE will be restored, pro-

ductivity increased and employment
bettered as the result of the adoption
of the Dawes reparations settlement.
These results were predicted by Her-
bert Hoover, Secretary of Commerce,
at a dinner held in New York City on
Dec. 11 in honor of Owen D. Young,
co-author and first administrator of the
plan. This relief will apply not only to
Germany, he said, but to the whole
world.

The German reparations question had
become one of the world’s most dan-
gerous inheritances from the war. The
failure in its adjustment had poured
an increasing stream of conflict into
international life, carrying with it
political jeopardy and economic de-
moralization. The wound to the pres-
ent complex and intricate civilization
was so deep and so vital that many
had despaired lest statesmanship
should be unequal to the task of curing
the ills. Today there are many prob-
lems yet unsolved. None of them, how-
ever, is so dangerous as those that one
by one have been met successfnlly in
the six years since the armistice.

The payments provided in such
settlements must find their substance
from production and economic services
rendered. These international obliga-
tions are huge burdens, but in the
course of years burdens shrink as
productivity grows. In a peaceful
world international trade is doubled
once in every score of years. It was
contended that the world would break
under the burdens of the Napoleonic
wars, but about twenty years later
they bore so lightly that their dangers
were no longer discussed. The settle-
ment to which Mr. Young contributed
so much clears the atmosphere and
the processes of industry and com-
merce will quickly provide strength to
meet the burden, if the world keeps
peace.

Manufacture and distribution on a

vast scale, the foundation of present
high standards of living, can be accom
plished only through the development
of great units of production, said Mr.
Hoover. With their development have
come innumerable problems of publie
relationship and public responsibility.
A rapid evolution and perhaps a silent
revolution are being witnessed to-day
in the relationship of great business to
the social system. The present struggle
is to preserve the fundamental stimulus
of action, of initiative, and competition,
to hold open the avenues of oppor-
tunity. At the same time an effort is
being made to gain the benefit of co-
operative action. There is no greater
responsibility than that imposed upon
the headship of great industries, for
from this leadership and vision must
come not only great contributions to
economic progress, but upon it depends
the solution of the many social prob-
lems. Mr. Hoover said that Mr. Young
has been the expression of this type of
leadership.

The Dawes plan is strictly economic
and has nothing military or political in
it. This was emphasized by Mr. Young.
He said the plan does not mean the
completion of Europe’s reconstruction.
This is still in an initial stage. It
begins to look, Mr. Young said, as if
there were real hope of a new day in
the world—a day in which human
beings in all countries may live peace-
fully and develop and work and save.
The plan could not have been created
or adopted without America and it
cannot succeed without the co-operation
of the people of America. The agencies
of American business must all co-oper-
ate in support of the plan. American
men of commerce, industry, agriculture
and finance must aid in the restoration
of the credit and currencies of the prin-
cipal commercial nations.

At one point in his speech, Mr.
Young called for a definite foreimn
policy that would be free from ‘ihe
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horseplay of domestic politics.” He
said that such a policy would advance
the peace of the world. As an alterna-
tive he suggested putting the State
Department in a non-partisan position
so that all citizens, including senators,
could speak and act on foreign policies,
“free from thought of the charge of
being traitor to the political party of
their affiliation.”

The dinner was arranged by a com-
mittee headed by ‘A. C. Bedford, chair-
man of the Standard Oil Company of
New Jersey. Mr. Young was con-
gratulated by Secretary of Commerce
Herbert Hoover, Richard F. Grant,
president of the Chamber of Commerce
of the United States, and by the Prime
Ministers of Italy, Belgium, Great Bri-
tain and France. Mr. Young’s achieve-
ments as ad interim Agent General of

Reparations Payments were recognized
by the French Republic, which invested
him with the cross of a Commander of
the Legion of Honor.

George W. Wickersham, formerly
Attorney-Genecral, presided at the din-
ner to Mr. Young. A telegram was
received from President Coolidge in
which he said:

The commission’s work is now recognized
as a greal contribution to re-established
economic arder In Europe and the dis-
tinguished part which Mr. Young bore has
earned for him lhe gralltude of people on
both sides of the Atlantic.

Vice-President-elect Charles G. Dawes
also Sent his congratulations. Secre-
tary of State Hughes telephoned his
tribute from Washington. The re-
marks made by Mr. Hughes were
relayed to the diners through a radio
loud speaker,

Newspaper Misapprehension Corrected

Chicaga Surface Lines PPoints Out Differences Between Chicago and
Philadelphia Fares in an Effort to Correct False Impressian
Created by Editorial Comment

EADERS of the Chicago Jmlrngl

were advised in an editorial in
the issue of Dec. 9 “to go back and
walk around,” a quoted passage from
Service Talks, published by the Phila-
delphia Rapid Transit Company, “before
they can be expected to grasp it.” The
passage was the one referred to in the
ELECTRIC RAILWAY JOURNAL for Dee.
13 in which Mitten management and
the 5-cent fare were discussed. The
Chicago Jowrnal suggested to its
readers that “the spectacle of a street
car management actually fighting for
lower fares instead of high ones im-
presses the local straphangers as some-
thing fantastic—too good to be true.”
As the Chicago paper saw it, “Mr.
Mitten was actuated by shrewd com-
mon sense as well as by regard for
public convenience in taking the stand
he did” on the 5-cent fare. Further-
more, the Chicago Jowrnal said that
the aid of the car crews in Philadel-
phia had been enlisted to such an
extent “that Philadelphia got the street
car habit more than any other city on
earth.”

G. A. Richardson, vice-president of
the Chicago Surface Lines, felt that the
editorial unintentionally gave a wrong
impression and was extremely unfair
to his company and to the riding public
of Chicago. Mr. Richardson, who was
v1ce:presndent of the Philadelphia
Rapid Transit Company from 1919 to
1922, accordingly wrote to the editor to
expla}n the situation. Mr. Richardson
said in part:

What Mr. Mitlen wanted. ta use his own
wards, was "a straight 5-cent fare with the
climination of all free transfers and 3-cont
exchanges.”" You praise Mr. Mitten for thix
and apparently recommend it for Chicug.

The Chicago Surface Lines carried pas-
sengers [ast year at an avernge rate per
ride of 3.88 cents, On the basis of a straight
5-cent fare, such as Mr. Mlilten auggested.
each passenger wouid have had to pay b5
cents every (ime he bearded r car, no
transfers belng issued. The earnings of
the Surface Lines from passenger service
last year amounted ta $56,987,000. With
the straight 5-cent fare which Mr. Mitten
advocated for Philadelphia and which your
editorial indicates wouid be welcome here,
our gross earnings from this source, on
the basis of total rides, would have bheen
more than $71,285,000, or $14,000,000 more
than we recelved, and as no transfers would

have heen required, we would have saved
the cost of printing and handiing them,
nmounting to about §200,000,

Your editorial also conveys the Impres-
sion that the I’hiladelphia properties are
aying enormous wages to thelr men, wages
nving increased 151 per cent. The Chi-
eago Surface Lines pays its tralnmen 6
cents an hour. At present the Philadeiphis
praperties are paying 66 cents an hour, but
a wage incremse to 70 cents has heen
granted beginning Jan. 1, 1925, and In or-
der to pay lhis wage Increase Mr, Mitten
appllied for and secured from the 1'ublic
Service Commisslon an increase in fare
from 7 cents to 8. wilth tokens at T} centa.

You nssert that Mr. Mitten opposed this
Inst Increase from 7 cents (o R cents. On
the cantrary Mr. Mitten appiied for the
incrense. In a letter Lo the Mayor of Phii-
adelphin, July 21, 1924, he rald: *Our
prexent urgent need must therefore be noww
met by increasing the T7-cent cash, four-
tickets-for-25-cents fare. A fare of 8 eents
cash, two lickets for 15 ecvnts is now re-
quired.” A temporary order for the Incrense
was Issued by the commission on his plea
and (it was hastened by hils assertion of
an immediate emergency.

You aise may that the riding per inhab-
{trnt in Philadeiphia (a8 more than In any
other city on earth. There evidently has
been mome confusion In these flgures. The
issue of Mr, Mitten's Service Talkas of Dec.
5, 1924, quotes a siatement from the [o=n-
lon News DBureau showiag 381 ridex per
inhabitant in Philadeiphia for last year.
The same statement credits Chicago with
286 rides per Inhabltant last year. The
Chicaga filgure does not include the ele-
vated system, which when combined with
the Surface Lines brings the riding habit
up toe 356. The Philindelphian Ngure cover-
Ing both ejevated and aurface lines in-
cludes 56,420,562) 3-vent transfers and a
number of zone fares, which are duplicate
rides, and aisn mome g‘nlnt rale passengers.
The true figure for Philadelphla an a com-
parable baais with Chicago shouid bhe 341
aa compared with 356 In this elty.

With the recent fare increase to § cents
and tokens two for 15 cents, effective Sept.
25, 1924, the avernge fare per ride in Phiia-
¢elphin in Oclaber was 5.49 cents. The
average fare per ride on the Chieago Sur-
face Lines is 3.88 cents,

1t shouid be remembervd that under the
zone syslem in Philadelphia to ride, for in-
stance, from the business district 1o
Doyleatown, & distance of less than 23
miles, a passenger must go through seven
zones and pay a total of 38 cents. [n Chi-
vaga on the surface lines it is possible to
ride 35 miles for one fare of 7 centa.

It ahould alsa be remembered that it is
Impossibie to transfer fram one surface
iine to another In the dawntown district in
Phiiadelphia without {mylng & 3-cent trans-
fer charge, and that fn no ease is a second
transter given. If one wants (o tranafer
}wlce. the accond time he mual pay a fuli
are,

in Chicago a universal transfer system
is In effect with practically uniimited trans-
fers so long ns the passenger {8 traveling
in the same general direction,

New York Transit Ir
Under Way

Justice McAvoy on the m
Dec. 15 opened the hearing o
matters in New York author
Governor Smith as a result o
of neglect lodged with him ag
members of the Public Ser
mission by Mayor Hylan. T
witness called was George |
chairman of the commission
on the stand all the first
hearing.

The second day of the h
special counsel for the M
drew, as did also the corpor
sel and the other attorneys fi
This they did as a protest
ruling by Justice McAvoy
would not be permitted
examine witnesses or to con
amination of witnesses in nn
sustain the charges agninst
missioners. Later counsel
McAvoy explained that the
was an inquiry and not a trial
cited as precedent for the acti
cases of the investigat
insurance companics and other
proceedings. :

At the opening session
charges were made against f
by the commission
McAneny. These compri:
signed by the three transit
sioners which reviews tra
since 1913, and particul
creation of the commission.
twenty-six charges,
leged neglect, obstruction or
the part of Mayor Hylan.
are specific, even mat
nllege a constant and exp
ing of construction by the !
struction of subway lines
car facilities. The failur
to fulfill its contracts for
storage yards and repair
leged to have held up $35,
of facilities. In referring
tion of buses under the j
the city administration t
commission charged that in
large payments have been i
private operators to pe
ing political influence, thr
intervention such permits f
had been secured.”

On Thursday Commissio
Harkness testified in conn
the reorganization of t
Rapid Transit Company into
lyn-Manhattan Transit Corpe
was alleged that the com
to compel the B.-M. T. and
borough Rapid Transit co
erators of the city-owned st
set aside a proper amount of
depreciation as provided for
dual contracts.

John H. Delaney, chairmai
city Board of Transportation
merly Transit Construction
sioner, was another witness ol
day. He disputed the U
Mr. McAneny that the t
panies were prevented from g
ter service because of a lacl
and declnred it was not |
furnish “bedrooms” for
He added that he never
defense of Iack of vard f
seriously.
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Strike on I. T. S. Settled

0 Miles Interurban Tied Up Six
Days—Closed Shop Accepted, but
No Hourly Wage Increase

Service was resumed on the lines of
e Illinois Traction System, Peoria,
| Dec. 13 at 5 p. m., following a strike
1ich lasted six days. The men re-
1ed to work after a vote at which
ey approved the action of the execn-
/e committee of the union in agree-
g to a compromise of the issues.
e strike affected about 400 miles of
lway. No effort was made by the
mpany to operate trains.
The company maintained a con-
tory attitude throughout the entire
ding. Business and civic organ-
ons in several cities served by the
pany were unsuccessful in trying
persuade the trainmen’s organiza-
m to submit the matter to arbitra-
. The company reiterated its wil-
ness to settle on the basis of one
original three propositions or to
trate the entire matter after the
had returned to work. These pro-
ls were met with refusal in each

.

Afzmmnox ProvisioN IGNORED

e committee representing the
inmen finally agreed to forego the
and for an increased wage. This
two points at issue—the closed
and the question of time and one-
for overtime work. On the fifth
of the strike, a conference was
arranged by the trainmen’s com-
and officials of the Illinois Trac-
System, at which a tentative
ment was drawn up which in-
ed the provision that the trainmen
their demand for increased wage
‘the company recognize the prin-
of the closed shop and agree to
10 cents an hour in addition to the
r pay for overtime work, and
n the future, pending negotlatlon
execution of a new contract, train-
shall continue to work. This
'ment, in the nature of a compro-
on both sides, was referred back
€ membership of the trainmen’s
nization for a referendum vote.
strike followed action by the
amated Association through its
ive committee, issuing an order
the 350 motormen, conductors and
men employed to cease work at
ght on the morning of Dec. 7.
contract under which the men
been working during the past year
d on Dec. 1. It provided for
ation. Negotiations for a new
ict began Nov. 26. The trainmen
for an increase of 10 cents an

n wages, a closed shop, time and
If for overtime and a number of
es in the working conditions. The
scale (in cents per hour) was as
s:

fmen and conductors on freight

-hour day prevailed in the pas-
* service and a ten-hour day in
ght service.

During the negotiations the company
took the stand that business conditions
and the financial situation in which
the company found itself would not
permit of a contract that would add to
the expense of operation. The company
also insisted that the committee of five
men representing the trainmen be au-
thorized to negotiate a contract.

The committee representing the men
reported on Dec. 5 that the members
of the trainmen’s organization had
taken a vote in favor of quitting work,
if necessary, to uphold the demands of
a new contract with increased pay and
better working conditions. At the
same time the committee notified the
company that the men were ready to
consider any offer the company saw fit
to make, if made before midnight,
Deec. 7.

A rep‘ly from the company on the
raorning of Dec. 6 followed in the
shape of three different propositions:

1.—That the committee of flve should
have authority fromn the rank and file of
our men to negotiate a new agreement;
that pending such negotiations an agree-
ment should be made continuing the last
contraet (except as to wages) untii a new
agreement should be made; that the wages
finally agreed to should be retroactive to
Dec. 1, 1924,

2.—\While this company in its efforts to
continue rallway service in its terrftory
has urgent need for reduced expenses and
believes a new contract should carry with
it lower costs, we are willing to co-operate
to the extent of agreeing to the renewal of
the recently expired contract for a period
of from three to six months. This was
later extended hy the company to a fuil
year.

3.—Belleving that our position is fair and
one that wiil stand honest exnmination we
proposed that the committee nnd the com-
pany enter into an ngreement to submit
the entire matter lo arbitration as arranged
for in our last contraet.

The trainmen's committee advised
the company at 4 p.m. on Dec. 6 that
none of the three propositions was ac-
ceptable and that unless the company
agreed to the original demand by 10:00
p.m. the men would quit work at mid-
night. This was virtually a six-hour
strike notice, taken by the committee
without submitting the three company
propositions to the members of the
trainmen’s organization for a referen-
dum vote.

Track Changes Authorized
in Mobile

Due to the fact that the Mobile Lignt
& Railroad Company, Mobile, Ala., has
been losing money for some time in
railway operation, several changes in
the trackage of its lines was allowed
by the Alabama Public Service Com-
mission at the meeting of that body
held in Montgomery on Nov. 28.

The company was authorized to take
up its track on the Wilkinson Strect
line and abandon service thereon. Per-
mission was also granted to take up the
tracks on old Government Street for a
distance of three blocks. The commis-
sion’s order also further provides that
the company shall, in good faith, im-
mediately take the necessary steps to
operate cars over the Charleston-
Beauregard and Cedar-Davis lines for
the greater portion of the day on a
13-minute headway between cars.

The opinion of the commission was
that when it was shown that a railway
utility fails to earn a fair return on its
investment, and such failure was not

attributable to its fanlt, the utility
shonld be allowed to make changes in
its car tracks and rearrange and con-
solidate its service, if these changes
would result in substantial reduction.

Resolution Urges Agreement on
- Cincinnati Loop

Fearing that continuation of a dead-
lock on the traction situation would
jeopardize the success of the rapid
transit loop of Cincinnati, Ohio, the
Rapid Transit Commission passed a
resolution, presented by E. W. Edwards,
chairman, urging an early agreement
with the city, the Cincinnati Traction
Company and the Cincinnati Street
Railway. In presenting the resolution
Mr. Edwards stated that the time had
come when it was necessary to nego-
tiate a contract for the operation of
the loop, in which $6,000,000 of the
taxpayers’ money had been invested.
A large section of the loop would likely
be ready for operation during the
latter part of 1925, it was asserted.

Mr. Edwards stated that the com-
mission had been led to believe that the
controversy would have been adjusted
long before now, so that there would
be no obstacle in the way of making
a contract for the loop. He also called
attention to the fact that the car riding
public, on the basis of the present rate
of fare, was called upon to pay approxi-
mately $2,500,000 annually. If the con-
troversy were taken into the courts, as
the Mayor had threatened to do, the
people would be deprived of the service
of the loop for several years.

Baltimore Wage Increase
Restores Peak of 1920

An increase of 2 per cent in the
wages of its employees in operating de-
partments was granted on Dec. 10 by
the United Railways & Electric Com-
pany, Baltimore, Md. The increase,
effective Jan. 1, will affect approxi-
mately 5,000 men.

The revised wage schedule briefly
referred to in the ELECTRIC RAILWAY
JOURNAL issue of Dec. 13, was an-
nounced at the annual meeting of com-
pany executives with representatives of
the workers’ organization, the United
Railways Association of Baltimore. For
platform men the increase will amount
to about 1 cent an hour, making their
minimum wage 47 cents an hour and
the maximum 52 cents an hour, as com-
pared with the present minimum of 46
cents and a maximum of 51 cents. The
advance will add $165,000 to the com-
pany’s annual payrol], officials said.

The wage question is but one feature
of the working agreement under which
the company and its employees operate,
and the recent rencwal of the agree-
ment was the sixth since its inaugura-
tion.

An increase equivalent to the one
just announced was granted last year.
These increases restore wages to the
peak point at which they stood in 1920,
when 2 cents an hour was chopped off.
They represent an increase of 18 cents
since early in 1918, the last days of the
5-cent carfare.
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Madison Company Files Inereased
Fare Petition

An application for an increase in
fares to become effective Jan. 1 was
made to the Wisconsin Railroad Com-
mission on Dec. 5 by the Madison Rail-
ways, Madison. This application fol-
lowed a meeting of a committee of the
commission and the company which
was referred to in the ELECTRIC RAIL-
WAY JOURNAL, issue of Dec. 6. The com-
pany asks for an average fare of 7
cents, although in previous meetings
the plan of having an 8-cent cash fare
with 17 tickets for $1 had been dis-
cussed.

The increase in fares is made neces-
sary by the improvement plan which
the company contemplates carrying out.
In order to put through the present
plan fully $700,000 is needed. Of this
$700,000 it is estimated about $400,000
should be for replacement and $300,000
to capital account. Additional earnings
of $80,000 are required for the comple-
tion of the program.

Part of the increase will be used to
provide for an increase in the wages of
the company’s employees. It is planned
to provide about $10,000 a year for this
purpose. Several years ago the men
accepted a wage cut of 3 cents an hour
in order to keep the line in operation.
.With an 8-cent cash fare and 17
tickets for $1 and taking into account
the receipts of the company for last
year, it was estimated that the addi-
tional revenues would range from
$63,700 to $93,100, depending on the
percentage of ticket sales. Last year
the proportion of the Eross receipts
from cash fares was 60 per cent and
that from tickets 40 per cent.

Cleveland Men Reject
Stanley Offer

Motormen and conductors em loyed
by.the Cleveland Railway, Clcvro’zla)nd.
Ohio, at a secret ballot box referendum,
Dec. 18, voted down a proposition
offered them by John J. Stanley, presi-
dent.of the company, as a means of
terminating all differences existing
be.tween t_he company and the union.
His offer included the following terms:

1. The term of the contract between
the company and the union to be def-
initely fixed at five years and to extend
from May 1, 1925, to April 30, 1930.

2 In. case arbitration of griev-
ances s continued, the appeal for
arb}t}-at:on must be taken from the
decxston-of the general manager. In
case grievances are still left to the
p‘resnder!t .or vice-president for deci-
f:ont,htm(si ,ts to be final and not subject
0 the determinati
ey tion of a board of

3. The scale of wages to be: 60
?ir;c]is 65 cints per hour, with dif’fei-e(rsx:§

as at present, from v

to4A¥r}jl 30, 1926, o oM 1. 1925,

. € past records of all
to be cleared as of Jan, 1, lcgrgg'loyees

his offer means a wage increase of
b cents an hour to the men and makes
definite for g period of five years the
c]ost_ed shox_) contract now exfsting for
an indefinite period. Officials of the
union agreed to submit Mr, Stanley’s
Proposition to the men without recom-
mendation on their part.

The Common Pleas Court some time

ago threw out the award of a board of
arbitration that granted the men a 12-
cent an hour increase dating back to
May 1 of this year. An appeal from
this decision is now pending in the
Court of Appeals. If the men accept
Mr. Stanley’s new offer, it means that
the court action likely will be ter-
minated.

Indicted Men in International
Wreck to Stand Trial

Seven men who were indicted in
January by the Niagara County grand
jury in conneetion with the theft of
dynamite alleged to have been used 10
destroy the Buffalo-Niagara Falls high-
speed line of the International Railway
at Ellwood Station on Aug. 14, 1922,
will be placed on trial in Lockport on
Dec. 22. Judge Charles Hickey of
Niagara County has appointed Abner
T. Hopkins as special attorney to
prosecute the defendants, most of whom
are former employces of the traction
company.

Col. William J. Donovan, deputy at-
torney-general of the United States,
who prosecuted the striking trainmen
in the federal court at Buffalo, includ-
ing former State Senator Robert Lacey,
who pleaded guilty, will submit addi-
tional evidence in the dynamite case to
the federal grand jury in Buffalo later
this month. For more than a year
Burns detectives and special agents of
the United States Department of Jus-
tice have been investigating charges
that high officials in the ranks of or-
ganized labor were responsible for the
dynamiting. At least seven more indict-
ments are rumored. Rewards totaling
$100,000 are still offered by the Inter-
national Railway for evidence in the
case. Forty-two tourists were injured.

Providence Men Explain Wage
Attitude

Union employees of the United Elec-
tric Railways, Providence, R. I., have
explained in a letter recently delivered
to E. J. Dickson, vice-president of the
railway, their attitude on the wage con-
troversy, especially on the mnnner of
arbitration. The contents of the letter
were not made known. The contract
with the men expired on Oct. 31.
Prior to that date the employees sub-
mitted a draft of a new wage and
working agreement which called for a
general increase amounting to 14 cents
an hour. The present seale is 56, 59
and 61 cents. In a letter answering
the demands of the union the company
stated that in order to advance wages
14 cents an hour it would be necessary
to raise the fare to 13 cents cash and
suggested an agreement based upon a
reduction of the wages of the platform
men of 5 cents an hour or a rate of
56 cents. Following the rcjection of
this offer by the men the company
made it clear that if arbitration were
resorted to the award “should be de-
termined upon the evidence presented
by the company of its ability to pay a
reduced scale, the present scale or an
increased scale and such determination
should be based upon the resources of
the company as of Nov. 1, 1924.” The
demands of the men were referred to
in the ELECTRIC RAILWAY JouRNaAL,
issue of Oct. 18.

Advance Plan for Westche
struction.—The Westchester
Transit Commission has pre
$150,000,000 plan for rapid
struction providing throu
from Westchester to lower
The scheme would abandon
Central Terminal for subu
senger service.

May Electrify Line.—The
Maysville branch of the W
road will not be operated
after Dee. 31, the date on

present contract with the
expires. Engineers of the
Illinois  Public  Service

Springfield, Ill., have been
into the possible use of el

Teamed for Seventeen Y
face Serviee, the magazine of
cago Surface Lines, is promoti
test to determine what cond
motorman have teamed up
longest. The contest began
challenge drom one pair
worked together for 17 yi
are Conductor Charles
years in the serviee, and
Maurice O'Connell, an empl
1881.

Utility Courses at Oregon
—Another university to ad
of offering courses of study
utilities is the University of
Eugene, Ore. This course is
those adopted by such Eas
sities as Harvard, Pennsy
western, Illinois and ot
courses are offered to pro
instructional work for men
who are looking for car
industrial world.

Fare Hearing Conti
application of the Oklahoma
Oklahoma City, Okla., for
fare, set for Dec. 6, was
Dec. 8 over the objection
pany. On Dec. 8 Mayor
clared the city would enc
on all streets occupied by the
if the increase were granted
mission continued the hear
16. John W. Shartel, pre
company, then declared ju
is justice denied and said
holders must protect them
action is, therefore, exp
federal receivership ease -
pending.

Turnstiles in Use—Two a
turnstiles were put into o
the Sixty-ninth Street Te
Philadelphia Rapid Tran
Philadelphia, Pa., on Deec. 1
to determine the adaptab
type of equipment to the Markel
subway-elevated system. Two
types of turnstiles are used.
be operated by inserting a 7}
and their use is expected to
the service materially by
the handling of passengers
focation. General use of the ni
fare carriers by elevated
eliminating the necessity o
change-making. will work stil
to the advantage of the ¢
patrons because of thizs ne
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One turnstile resembles the turn-
d by the Interborough Rapid
Company and the other that
in the Brooklyn-Manhattan Tran-
poration’s stations.
Amendment of Paving Obliga-
—Anticipating renewed efforts at
ng session of the New Jersey
e to procure enactment of a
ving street railways from the
jon to pave parts of streets in
ey operate, Secretary Sedley
nney of the State League of
lities has sent a communica-
‘the New Jersey Board of Public
Commissioners asking that
o present to the Legislature a
recommendation for modifica-
aving obligations. Mr. Phinney
municipalities would be sub-
sufferers if such a measure as
ad at the last session were to be-
law.
-Man Cars for Night Service.—
n cars are planned by the Third
Railway, New York, for its
rvice on its lines in Manhattan
Bronx. The extent of the serv-
| this type of equipment remains
etermined.
s One-Man Car Service.—The
falley Traction Company, Boise,
has petitioned the Public Utili-
mission for permission to in-
e-man cars on the South Boise
B. King, general manager of
ay, stated that unless such
y could be made, which would
large savings in the cost of
, the Boise Valley Traction
would be forced to suspend
. He said further that on the
Boise line in 1920 there was «
‘of $4,255, in 1921 the deficit was
m 1922 it was $2,850 and in 1923
54,589. For the first four months
' rtoent year the line was running
88

Morning and Owl Services.—
rand Rapids Railway, Grand
Mich., has started an early
z service for the accommodation
ry workers. The service starts
. a.m. and is so routed as to
men who formerly had to walk
0 go by street car. The serv-
been started on one route as
ment. The plan will be ex-
other lines as its success be-
parent. It is also planned to
sh owl service.

nce DProposes Bus Lines. —
ordinance recently introduced
City Council the Jacksonville
Company will be authorized
e bus lines through the River-
ition, a portion of Jacksonville,
. being served by street cars.
osed line in this new territory
tween 4 and 5 miles in length
'ved by six buses charging a
" fare. If the ordinance is
the company will purchase
fety type buses.

Dispute Terminated.—The
troversy between the United
Company and the city of
as to the cost of the pavement
n Avenue, on which the
action Company operates over
ly owned right-of-way, has
tled, it was announced by
| llham S. Hackett of Albany

on Nov. 19. The city of Albany will
enter into an agreement with the United
Traction Company whereby the latter
will be granted a franchise extending
over a period of years for the operation
of trackless trolleys on Western Ave-
nue, Allen Street, across Central Ave-
nue and over Watervliet Avenue in re-
turn for feeing to the city the 33-ft.
right-of-way in Western Avenue. Pav-
ing the deeded right-of-way will be
started next spring, Mayor Hackett an-
nounced.

New Bus Lines Opened.—The Cen-
tral Transportation Company, a sub-
sidiary of the Trenton & Mercer County
Transportation Company, Trenton,
N. J., has opened up three new bus
lines. One is running to Princeton and
Kingston, a distance of 14 miles; an-
other to Trenton Junction, 4 miles, and
the third along the White Horse Road,
5 miles. The company has placed a lux-
urious motor coach in service between
Trenton and Asbury Park.

“Service” as You Ride—Every two
weeks, on Saturday morning, the In-
diana Service Company, Fort Wayne,
Ind., places in its street cars and dis-
tributes to its employees a folder known
as “Service.” In the premier issue of
this paper, under date of Sept. 27, the
company announced that it was dedi-
cated “To Your Daily Journey, which
we are trying to make safer and more
comfortable.” The folder is a four-
page sheet of convenient size contain-
ing some valuable information on ecity
and interurban service and offering a
few jokes as entertainment for its
readers while they ride. The pamphlet
invites criticisms along suggestive
lines to bring about a better under-
standing between the company and its
patrons.

Want Employees Protected.—Protec-
tion of employees of the Kansas City
Railways, Kansas City, Mo., will be
sought in the offering of $200 rewards
by the receivers for conviction and
arrest of reckless drivers. As it stands
now, $200 will be paid for arrest and
conviction of drivers of motor cars who
injure or kill patrons of the railways
while they are about to board, are leav-
ing cars or are assembled in safety
zones waiting for street cars.

Higher Bus Fees Proposed.—Higher
license fees for buses and jitneys are
proposed in an ordinance just intro-
duced in the Indianapolis, Ind., City
Council in which the maximum charge
would be increased from $100 to $250
annually. The ordinance provides that
bus companies should not be required
to file a bond with the city, but provide
insurance policies of $10,000 to $20,000,
depending on the size of the bus.

Electric Line Will Supplant Steam
Railroad.—The Chicago, Burlington &
Quincy Railroad has asked the State
Public Utilities Commission for per-
mission to discontinue the operation of
passenger trains between LaFayette and
Denver. Instead it will operate two
trains daily between Louisville and
Lyons and then transfer passengers for
Denver and intermediate points to the
“Kite” Route, the electric railway oper-
ating between Denver and Boulder via
Louisville. LaFayette is an inter-
mediate point on the steam railroad
Denver to Lyons. The suggested

change would give the citizens two
trains daily between Lyons and Denver,
instead of one. The Chicago, Burling-
ton & Quincy Railroad has been oper-
ating for years between Denver and
Lyons, Colo.

Gives Up Claims Following Pay-
ment.—The municipality of Peoria, Ill.,
has accepted $17,000 in settlement of
its paving assessment claims against
the defunct Aurora, Plainfield & Joilet
Electric line and bondholders’ represen-
tatives relinquish all claims to the
tangible assets within the city’s limits.
This portion of the plant is to be re-
moved by the city, and it is expected
this will settle the involved financial
affairs of the defunct traction line.
The city has had negotiations with the
Northwest Utilities Company of Mon-
tana to operate cars over the line, but
these were fruitless. Bus lines are ex-
pected to be authorized to supplant the
suspended lines.

Considering Bus Lines.—The Wiscon-
sin Public Service Corporation, Green
Bay, Wis,, has under -consideration
plans for the establishment of bus and
motor truck rapid transit lines to
radiate out of Green Bay to reach each
of the principal cities and villages in
northeastern Wisconsin. If carried out,
the plan will require an initial invest-
ment of between $200,000 and $300,000
for rolling stock, depots and other
equipment for this business. Complete
data are being collected and examined
by the company’s transportation experts.

Bus from Lansing to St. Johns.—A
permit has been granted the Michigan
Electric Railway, Jackson, Mich., to
operate a bus line from Lansing to St.
Johns over a new paved road connect-
ing the two cities. Application from
Wilfred J. Richards to operate a bus
line from Lansing to Jackson was re-
fused on the showing of the railway,
which contended that its present inter-
urban service between the two points
is sufficient to care for the traffic. The
railway also sought a bus permit. It
contended that if a permit was granted
it should receive preference and be
allowed to run the buses in connection
with its interurbans. The commission
decided that traffic was adequately pro-
vided for by the railway.

Side Signs in Knoxville.—All cars
of the Knoxville Power & Light Com-
pany, Knoxville, Tenn., will in the near
future be equipped with signs on the
sides as well as the front and rear in
deference to public requests.

Must Submit One-Man Car Data.—
The Public Service Commission, under
an order adopted at a session in New
York Dec. 15 and served upon the
International Railway, Buffalo, will give
a hearing at the Buffalo office of the
commission on Dec. 29 in the matter
of one-man car operation in the city
of Buffalo. The commission’s order
directs the company to submit testi-
mony covering regulations, practices
and equipment in respect to the opera-
tion of one-man cars; the lines operated
as one-man car lines in the city of
Buffalo; the number of cars operated
and the headway maintained on each
line; the number of passengers carried;
the number of accidents which have
occurred since Jan. 1, 1924, and the
cause or causes of such accidents.
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Financial and Corporate

New Reorganization Plan

$296,000 Will Be Provided Under the
Revised Scheme for Massa-
chusetts Interurban

A new plan, dated July 16, 1924, has
been prepared and is being forwarded
to security holders of the Boston &
Worcester Street Railway and the hold-
ing company, the Boston & Worcester
Electric Companies. More than 90 per
cent of the first mortgage 43 per cent
bends of the Boston & Worcester Street
Railway due Aug. 1, 1923, were de-
posited under the plan of reorganiza-
tion formulated when they matured,
but it was felt that the bondhelders did
not make the required respense.

In brief, the new plan provides for
the exchange of $2,460,000 first 43s,
1923, and $60,000 Framingham, South-
borough & Marlborough Street Rail-
way extended 7s, 1923, for new first
mortgage 20-year bonds dated Aug. 1,
1924. Bendhelders whe subscribe $140
a bend for 10 shares of additional com-
mon stock will receive 6 per cent bonds
in exchange for their present holdings,
nen-subseribing bondholders will re-
ceive 5 per cent bonds. This subscrip-
tion right will be subject to the sub-
scription privilege offered preferrel
shareholders of the Electric companies
of subscribing for one share of railway
common at $14 for each two shares of
Electric companies preferred held. By
these subscriptions $296,940 cash will
be previded for improvements.

In addition to subscribing for com-
mon stock for cash the Electric com-
panies will exchange $47,000 of notes
and $60,000 of preferred stock of the
railway for common stock of the latter
par for par. The banks which hold
$115,000 notes of the railway will
accept 10-ycar 6 per cent income
bopds. Preferred sharcholders of the
railway will waive accumulated divi-
dends a_nd exchange their stock for
a new issue of 6 per cent preferred
stock which will become cumulative
upen retirement of the income deben-
tures. Bondhelders will receive acerued
and unpaid interest on their bonds at
43 per cent to Aug. 1, 1924,

It is said that upon completion of a
study of operating conditions of the
preperty new in pregress it is pessible
that one or mere branches may be
abandened, or buses substituted,

e ae,

Portland, Ore., Will Sell Car Line

The city of Portland, Ore., has an-
nounced that on Jan, 15 City Treasurer
Adam§ will sell to the highest bidder
the Kings Heights car line, for delin-
quent assessments and taxes, amount-
ing to.$11,669, dating from Dec, 6, 1913.
The line is operated by the Portland
Electric Power Company as an ac-
commodation to the people of the dis-
trict, without franchise or title to the
property, and is declared to be daily
losing money. It is doubtful if the
company will want to put in a bid.

The car line was built shortly after

the city granted the franchise to the
Heights Trust Company eon July 28,
1910, te operate until Dee. 31, 1932.
The franchise provided that cennec-
tions be made with the lines of the
Portland Electric Power Company and
transfers be made over both lines. The
Heights line is to pay the city $500 a
year as a franchise fee, and the esti-
mated cost of censtruction of the line
at the time of granting the franchise
was $20,000. The Heights Trust Com-
pany met financial reverses and the

Portland Electric
finally took over the opera
line because many of it
other lines lived on Kings F

Two Ch icago
Engineers Sel

Major R. F. Kelker, Jr.,
expert in the service of
nand formerly in the e
city of Chicago, and
Hagenah, Chicago, anet
well known nationally, h
lected as two of the engi
a valuation of the surface
Major Kelker was sels ?
and Mr. Hagenah by the
ing for the owners. They
select the third member of

Eight-Cent Fare at Denver Upheld
U. S. District Court

Valuation §23,514,769 for Rate Making—Additional Value of §:

for Perpetual Ensements in Streets Exeluded from R {

Court Halds “Ordinarily, Reproduction Cost New

Depreciation Is the Dominant Factor in a
Present-Valuation Inquiry™

UDGE ROBERT E. LEWIS of the

District Court of the United States
for the District of Colorando on Dec.
13, 1924, handed down a decision in
the Denver Tramway vnluation and
rate of fare case. He fixed the value
of the preperty for rate-making pur-
poses at $23,514,769 and mnde perma-
nent the present 8-cent cash fare (with
Té-cent ticket fare) and approved the
73 per cent rate of return allowed by
the special master in chancery,

This is the first large street railway
to conduct n confiscation case originat-
ing in the United States court that
necessitated the presentation de noveo

to the court of all details
and valuation with.det:
as te the principles
adopted with respect
reproduction costs, de
cost of development as

properties.
fixed by the Public
and reach the federal
appeal.

The decision disposes
portant items of cont
the municipalities and th
way companes and gives
pretation to points

COMPARATIVE VALUATIONS OF DENVER TRAMWAY

‘aluation as fixed by desision ol United Stateh Distrigl Counioas
e s ot oo o al Toee: 31 1952, aittie desull

valuatioa as of Dee, 31, 192

red with A, L. I

excluded by master and with D. F. Wilcox valnation based on normal reproduction

J.and and right-of-way (exelusive of water rights).
Track.. .. ; N S— o o A s
Rridges . .

Paviag.. 8

Vileetrieal distribution system. ..
Rolling stock. B s
Power station equipment,. ...
Subslation equipment.... ... .. F
Shop equipment, tools, ele....
Nuildings.. . . T
Furniture and fixtures..... ..

Totsl inventoried property
General stores. .., o 54
Working eapital... ... .... . .. ..
Cost of [ranchise. ... . . s
Iinginecring and superintendenee, .

Administration, organisation and legal expense... .. ..

Total physical property ... . «..o..vvinne voiienes &
Accrued depreciation deduered. ... ........ ...

Physical property less depreciation. . ............

Intangibles:

Cont of ANARCIAR. c0 veee v it irenennie i iinnaneann

Winter pightac. “o00 oo ne e casiala sl )
Going value

D. F. Wileox,
Normal
Repri<dnection
ost
$428016
2,906,544
478,258
725,632

2,669,165

325,151,599
2,436,915

$12,051,259
4,836,031

$7,215.228
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upon by the representatives of
ipalities in order to depreciate
ywer the values of traction prop-

decision clearly establishes:

hat great weight should be given to
tion cost at present-day prices.

t a fair allowance for general over-
should be made.

it accrued deprecciation should be
:d only to the extent actuaily found
In the physical property, by the

it a definite going value exists In a
raflway property and must be in-
for ratec-making purposes.

decision on these four important
is especially clear. The court

Inquiry. S.

ich. Pub. ULil, Comm., 292 Fed.,
fan Wert Gas Llght Co. vs, Pub.
Comm., 299 Fed. 670.

d depreclation is a fact to be as-

ed by inspection,
'@ remains to be added an amount
ing concern value. . . . am
‘of the notlon that each of these
8 knew much mere than I do about
t would probably cost to put a
gtrect raifway plant in successful
3 I am sure they each knew a
leal and 1 sce no escape from ac-
* the lowest amount named in the
¥, $2,900,000, which, added, brings
luation of the plant to $23,514,769.

WANCE FOR PERPETUAL EASEMENT

‘court allowed additional value of
00 for perpetual easements or
-way in the streets under the
franchises of 1885 and 1888 as
roperty value. It stated:

doubts that the easements, what-

duration or terms may be, are
and property of value, and that
here In and are Indispensable to
r propertly rights of the company.
in grants and are the foundation
her rights. They are of such
th to the company and the public.
g becn put In lssue, I think their
and value should be now adjudi-
ugh it be filnally held, as the
held, that thelr value cannot be
into the rate base. s

}, are approprlate to grants in per-
There are no express limitatlons
language is used from which an
jlon can arise that a less estate

s, its permanent character, and the
t required of the grantees rcpel
on by either grantor or grantee
were revocable licenses or ease-
the will of the grantor, nor can
sslon be found In either ordinance
a claim that the rights granted
e for a term of years.
comment has been interpreted
n that in the event of condemna-
purchase of the property the
would be entitled to an allow-
$2,000,000 for the perpetual
5 on the streets of Denver.
art, however, excluded this
rom the value for rate-making

urt sets forth at length in the
the respective qualifications
tical experiences of Delos F.
ppraiser for the city of Den-
A. L. Drum, valuation engi-
the Denver Tramway, stating
H

it clear beyond question that
8 a totai faliure to qualify this
Dejos 1°. Wilcox) as an expert

it was error in matter of law to
Bhim to testify as an expert.

tabulation published herewith
classified items a comparison
alues of the property as found
court, A, L. Drum, representing

the Denver Tramway, and Delos F.
Wilcox, representing the city of Denver.

It will be recalled that Judge Dubbs
as special master fixed the value of the
property at $20,105,707. His findings
in the case were reviewed at length in
the issue of the ELECTRIC RAILWAY
JOURNAL for Sept. 13, page 406. In his
review of the case the special master
said that the burden of proof was on
the company.

Ohio Traction Company Stock
Active

A rise of ten points in the preferred
stock of the Ohio Traction Company,
Cineinnati, Ohio, has taken place dur-
ing the last three weeks. This activity
is attributed to heavy purchases by
Eastern capitalists. The Ohio Traction
Company owns and controls the stock
of the Cincinnati Traction Company,
which operates the system under lease
from the Cincinnati Street Railway.
The company pays a dividend of 5 per
cent. The heavy buying of the stock
is attributed to the fact that the Ohio
Traction Company has wiped out its
indebtedness and now is in a position
to resume the payment of dividends,
which were discontinued in November,
1915, At that time the preferred was
quoted at 55 on the Cincinnati Stock
Exchange. Such well known New York
brokerage firms as W. H. Harriman &
Company have been buyers.

It was stated that if the traction
interests and the city of Cincinnati
were unable to reach an agreement
over a new franchise, the Ohio Trac-
tion Company was willing to pay back
franchise taxes from the time it
started to raise fares above the level
of 74 cents., This would amount to
$437,500, which would include the year
of 1924 and the last quarter of 1923,
In the event that the city is unable to
effect an agreement with the traction
interests before the advent of 1925 it
is possible that the traction company
will make a proposition to the city
which will embody the payment of the
back franchise tax and the keeping of
fares at their present level, 10 cents.
On the other hand, should the city take
the matter into the courts this would
involve long litigation, permitting the
traction company to control the system
for an indefinite period. At the present
rate of fare the traction company
would accumulate a surplus in the
course of time, which would react to
the benefit of the car rider.

New Personnel for Oklahoma

Property

Officers of Albert Emanuel & Com-
pany, New York, N. Y., have been
elected to the Pittsburg County Rail-
way, McAlester, Okla., following the
purchase some time ago of that prop-
erty by the Emanuel interests. At the
same time that the railway was taken
over the Emanuel people took over the
Choctaw Power & Light Company.
These two properties are now included
in the holdings of the Southwestern
Power Company, which operates in the
Oklahoma district. The new officers
are as follows: President, Albert
Emanuel; vice-president, Victor Eman-
uel; vice-president, general manager

and head of purchasing department, G.
W. Skow; secretary, Floyd H. Harper;
treasurer, C. B. Zeigler; assistant
treasurer, F. R. Merris; superintendent
of railway, J. M. Putnam; district
superintendent, H. B. Harris; chief
engineer, H. T. Asbury; head of traffic
department, A. R. Goodner, and chief
engineer of the power plant, M. P.
York.

The new owners of the property have
proceeded with the work of rehabili-
tating the Pittsburg County Railway
and have carried out important re-
placements and reconstruction. The
road is in a territory that affords con-
siderable freight and is said to be
doing very well from the standpoint of
the freight earnings. The line is 26
miles long.

Chicago Probably Leads Country
in Riders per Capita

Detailed figures on car riding habit
in the leading cities of the United
States compiled by the Chicago Sur-
face Lines place New York, Chicago
and Philadelphia in the lead in that
order on a basis of actual passengers
carried. An explanation states that a
division of the New York revenue
passenger figures, if available, would
reveal that many of the fares paid rep-
resent a duplication of the same person
changing from one line to another
where there is no transfer privilege.

The figures stand as follows:
No. of Rides per Capita Dally:

New YOrk ccov.iviiivescrrssvenbs 1.21
Chicagn —casuecri oo is conae 1.03
Philadelphia ,....c0c0iiniinineans 0.89

The Chicago figure is based on the
United States census population of
2,936,605 and the following monthly
revenue passengers:

Surface llnes ................ 70,643,501

Blevated ..o 0 il oo 18,154,400

MoOtor coach «.q- i ce s st 5,029,875

Total . :iii:scvninmaesenn 93,727,776

Dally average revenue rldes. .. 3,023,476
Excess of rldes per day over

population . . 0P liTun NN, 83,871

For New York, the revenue rides of
the last calendar year, 2,623,793,713,
were divided into a daily average of
7,188,475 as against a population of
5,927,625, showing an excess of rides
over population of 1,260,850.

In Philadelphia the revenue rides,
exclusive of 3-cent transfers, zone fares
and joint rate passengers, was placed
at 53,870,920 for October, a daily
average of 1,737,771. The population,
1,951,076, used as a divisor, shows 0.89
of a ride per day per capita, or 213,305
fewer rides daily than population. In
these figures, 160,000 population out-
side the city was included. The number
of passengers was arrived at by sub-
tracting 56,420,621 3-cent transfers.
By counting in 3-cent transfers as
separate revenue passengers, Phila-
delphia is placed in the lead in the
“riding habit.”

The figures were based on research
directed by J. V. Sullivan, assistant to
the vice-president of the Chicago Sur-
face Lines. They are sponsored by Guy
A. Richardson, vice-president and gen-
ix:al manager of the Chicago Surface

ines. ;
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$2,700,000 of P.R.T. Equipment
Trust Certificates Offered

Dillon, Read & Company, New York,
offered for subscription on D_ec. 16
$2,700,000 of 53 per cent equipment
trust certificates of the Philadelpl.na
Rapid Transit Company. The certifi-
cates mature serially from 1925 to 1934
and were priced to yield approximately
4.76 per cent to 5.50 per cent accord-
ing to maturity.

The bankers explain that the certifi-
cates are to be issued by the trustee
in part payment for new equipment
congisting of 100 standard double-truck
vestibuled cars, 125 double-deck motor
coaches, 77 single-deck motor coaches
and 11 motorized service units. This
equipment will be constructed at a total
cost of not less than $3,772,000. The
par value of the certificates represent
approximately 75 per eent of the eash
cost of the railwny cars and less than
70 per cent of the cash cost of the
motor vehicles,

Raleigh Company Reorganized

The Carolina Power & Light Com-
pany, Raleigh, N. C., recently acquired
by the J. G. White Company, has been
reorganized. The following officers
were elected: P. F. Henderson, presi-
dent; W. W. Muckenfuss, secretary; M.
H. Hendee, treasurer, and Harry Sud-
low, manager. The bourd of directors
is composed of P. F. llenderson, W. W.
Muckenfuss and Charles J. IIill of
Aiken, and George T. Jackson and F.
B. Culley of North Augusta.

Toronto Purchase Price
Finally Settled

Final settlement hns been reached
between the city of Toronto and the
Toronto Street Railway regarding the
purchase of the latter's properties by
the municipality. The cost to the city
is $13,679,242. The award of arbi-
trators, as finally settled by the Privy
Council, was $11,483,500. Interest on
this is $1,650,000 and legal charges
$700,000.

$7,000,000 North Shore Issue
Offered for Subsecription

First and refunding mortgage bonds
of the Chicago, North Shore & Mil-
waukee Railroad, Highwood, Ill., to the
amount of $7,000,000 were offered for
public subscription on the morning of
Dec. 19. The offering syndicate was
headed by Halsey Stuart & Company,
Inc., and the National City Company,
New York. The bonds are dated Jan.
2, 1925, and are due Jan. 1, 1955. They
carry 6 per cent interest nnd were
offered at 98 and interest to yield 6.15
per cent. The present issue is known
as series A. It is explained that the
proceeds from the sale of the bonds
will be used to refund $3,500,000 of
one-year notes due June 15, 1925, issued
in connection with the construction of
the first section of the road to Wau-
kegan, for the retirement of $2,721,700
additional principal amount of the com-
pany’s refunded obligations, and for
other corporate purposes. In the letter
of the railway to the bankers giving
the facts with respect to the purchase

of the bonds by them the peint is em-
phasized that the railway won the
Coffin prize in 1923 awarded for its
distinguished contribution to the elec-
tric railway industry. The bankers, in
turn, call the attention of the investing
public to this fact.

Auction Sales in New York.—At the
public auction rooms of A. H. Muller &
Sons there were sold this week 100
shares of Helena Light & Railway Com-
pany, Helena, Mont., preferred, $10 per
share, and 20 shares of preferred, $15 a
share. Also 250 shares Third Avenue
Railroad, New York, $14 a share.

Approves Issue for Refinsncing.—
The Public Utilities Commission has
npproved the application of the Wash-
ington Railway & Electric Company,
Washington, D. C., to issue $1,850,000
of its general and refunding mortgage
6 per cent 10-year gold bonds made a
short time ago. The issue is for the
purpose of refinancing the utility's
obligations, specifically a loan of
$1,850,000 of Metropolitan Railroad
Company first mortgage 5s which mn-
ture on Feb. 1.

Bonds Offered—A syndicate includ-
ing E. H. Rollins & Sons is offering at
97 and accrued interest to yield more
than 5.70 per cent $5,000,000 of the
first and refunding mortgage 53 per
cent gold bonds of the Illinois Power &
Light Corporation, Chieago, Ill. The
bonds, known as series “B,” are dated
Dec. 1, 1924, and are due Dee. 1, 1954.
The proceeds will be used to reimburse
the treasury in part for expenditures
on account of additions, extensions and
improvements which have been made
or are to be made to the properties
and for the retirement of $§157,5600
underlying bonds.

Debenture Bonds Offered.—Bodell &
Company, Providence, R. I., are offering
nt 91 and interest, yielding 6.70 per
cent, $2,500,000 of the 30-year deben-
ture gold bonds of the Federal Light &
Traction Company, New York, N. Y.
The bonds, known as Series “B,” are
dated Dec. 1, 1924, and are due Deec. 1,
1954. The proceeds of these debenture
bonds will be used to retire any out-
standing unconverted series “A” 7 per
cent debentures which will be called for
payment on March 1, 1925, and for ex-
tensions nnd improvements made or to
be made to the properties of the oper-
ated companies.

Urged to Deposit Bonds.—The com-
mittee for the holders of first mortgage
6 per cent 10-year gold bonds of the
Kansas City, Kaw Valley & Western
Railway, Bonner Springs, Kan., has an-
nounced that the time for the deposit
of the bonds expires Jan. 10 next. The
bonds became due Aug. 1, 1924. There
is now on deposit a mmnjority of the
bonds.

Asks Revaluation.—When the peti-
tion for an incrense in rates on the
line of the Richmond & Petersburg
Interurban Railwny came up before
the State Corporation Commission, on
Dec. 3, counsel for the citizens who are
opposing the Virginia Railwny & Power
Company’s application insisted on a re-
valuntion of the interurban line. The
commission heard the motion to re-
value the property and gnve both
parties ten days in which to file briefs.

The present fare from Rich
Petersburg is 47 cents and
sought is 60 cents.

Shareholders Made Offe
mittee has been formed for
of arranging a sale of the
and common shares of the
shire Eleetric Railways, H
Mass., and has received an offer
per share for the preferred share:
$3 per share for the commen
offer has been necepted
of upward of 50 per cent
of shares and the comn
mends the ncceptance of the ¢
shareholders. The sha
ous of accepting the offer n
their shares on or before Jan.

May Abaadon Cars.—!
ding of the Columbus Electric
Company, Columbus, Ga.,
statement at n recent meeti
directors of the Chamber
and asked for a public :
plan to nbandon the railway
runs through Wynnton as f:
wood Park. His idex calls
stitution of n bus route
mnnagement of the Cal
portation Company. Ile bx
this operatiomr will be more
than extending existing

Cars Cense to Operate
City.—The St. John's Ele
has abandoned service in
St. Augustine, Fla., bhut
to operate the line to
company planning to co:
work of rebuilding its
Augustine Beach within a
The company has been operu
loss for some time now, but s
ment could not be reached
company said it would 3
to the bench and assume
gations with regard to
ments. The ordinance w
about a month ago and no
order being filed the co
the work of dizmantling.

Gross and Net Earnings |
The revenue of the Bareelo
Light & Power Company,
Spain, for the year ended D
was §2,726,973, according ti
annual report recently s
board of directors.
and general expenses

able for interest on fir
bonds of $1,123,511.
carried to the balance sheet
yvear was $21,985. In the
the sharcholders E. R. Pea
dent, aaid that the operat
the tramway showed a
gross earnings of 1.3 per
net earnings of 7.8 per cer
with the previous year.
Property Sold.~The S
pany sold its electric railway
Ala., on Dec. 8 to the Alab
Company. The considera
announced, but was said
$3,000,000. The property
over by the Alabama Pow
directly. The Sheffield Con
and operated the interur
which served Sheflield, F
Tuscumbia. It also owned
plant which distributes li
and the water plant
Sheffield and Tuscumbia.
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Personal Items

Mr. Langan Advanced in
Westinghouse Service

T. R. Langan, recently appointed
anager of the transportation division
the New York office of the Westing-
juse Electric & Manufacturing Com-
iny, formerly was manager of the
ansportation section in the Buffalo
few York) district with headquarters
Syracuse. In New York Mr.
ingan succeeds A. J. Manson, recently
omoted to the position of manager
the heavy traction division of the
ilway sales department at Xast
ttsburgh.
After taking courses at Pratt In-
itute, Brooklyn, and while taking
ght courses at Carnegie Institute of
‘ehnology, Pittsburgh, Mr. Langan
tered the employ of the Westing-
use Company in 1904 as an armature
nder’s helper and wireman’s helper
the service department. His work
om 1904 to 1906 was in connection
ith the earlier installation of mul-
sle-unit control equipments on the
rooklyn Elevated and New York sub-
ty. In 1906 he began the special ap-
enticeship course at the East Pitts-
irgh Works.
In 1908 Mr. Langan took up con-
ruction work in the service depart-
ent. Later in that same year he was
ade assistant general foreman of
aintenance on the electric division of
e New York, New Haven & Hartford
iilroad with headquarters at Stam-
rd, Conn. In 1910 he was back again
East Pittsburgh on special service
id engineering work in connection
#th the development of the present
e of Westinghouse HL control and
way apparatus.
r. Langan entered the sales depart-
ent in 1913 and began his selling
reer at Baltimore. He won success
d recognition at once. From Balti-
orec he went to Philadelphia, then to
iffalo and later to Syracuse. His
esent move to New York places Mr.
Ingan in charge of the largest dis-
et office transportation division of
e Westinghouse Company.

F. C. Pratt a Vice-President
of General Electric

Francis C. Pratt, vice-president in
arge of engineering of the General
ectric Company, has been appointed
fill the vacancy caused by the res-
nation of G. E. Emmons as vice-
esident in charge of manufacturing
d chairman of the manufacturing
mmittee. Mr. Pratt’s new title will
" vice-president in charge of engi-
ering and manufacturing.

In 1890 Mr. Pratt entered the plant
the Pratt & Whitney Company at
artford, of which concern his father
38 president. He advanced to the
te-presidency and, in 1906, left to be-
me associated with the General Elec-
ic Company as assistant to E. W.
€e, Jr. In 1912 he was appointed
sistant to the president and in 1919

was elevated to the vice-presidency in
charge of engineering. He was born
in Hartford, Conn., Jan. 19, 1867.

Ph.B. from the
School, Yale University, in 1888.

J. E. Hutcheson Honored

Montreal Tramways Manager Receives
Recognition for Long and
Able Service

Lieut.-Col. J. E. Hutcheson, recently
elected vice-president of the Montreal
Tramways, Montreal, Que., in addition
to general manager, has been connected
with that property since 1912,
new honors that thus have come to him
are well merited. Colonel Hutcheson is
a man of unusual ability and he has
made a remarkable record in his han-

Nutcheson

J. .

dling of the operation of the tram-
way company. There have been sev-
cral changes in the financial control of
the tramway during the colonel’s term
of service with the property, but
there has never been any question
about his outstanding fitness for the
post of manager, and now acknowledg-
ment of his attainments in handling the
property has come in his recent ad-
vancement to the vice-presidency of the
company.

Not the least of the achievements
during his service as manager was the
adoption of the service-at-cost plan.
Some day, no doubt, the history of the
negotiation of that agreement will be
fully set forth, and it is unthinkable
that Colonel Hutcheson’s name will not
be found written large in that work
for the direct and indirect part which
he took in helping to accomplish
the passage of this measure. The
terms of this contract are admin-
istered by a commission of three
members, with whom the colonel has

He
was graduated with the degree of
Sheffield Scientific

The

worked in close contact and with har-
mony. A measure of the success of the
company under Colonel Hutcheson’s
direction is fortunately furnished by a
recent offering of bonds of the company
on a b5.45 per cent basis, in which it is
divulged that the net earnings are more
than 3% times the annual bond interest
charges. The colonel has also been
in demand on numerous occasions to
act in an advisory capacity in connec-
tion with the determination of railway
and utility problems elsewhere.

Colonel Hutcheson entered the steam
railway field in 1878 as a telegraph
operator on the Grand Trunk Railway.
In 1884 he joined the Canadian Pacific
Railway as train dispatcher, and later
became trainmaster and divisional
superintendent. He left the service of
the Canadian Pacific Railway in 1891 to
take charge of the construction and
later the management of the Ottawa
Electric Railway. He remained in the
service of that company until August,
1912, when he resigned to go to Mont-
real as general manager of the Mont-
real Tramways.

The colonel has had many’ years
of service in the Canadian Militia, and
for several years prior and during the
great war served as a member of the
committee on small arm development
and manufacture in the Department of
Militia and Defense. Despite his re-
sponsibilities he has not forgotten how
to play. He is still very much the boy.
He has always taken keen interest in
military rifle shooting and was one of
the leading rifle shots of the Dominion.
He was a member of the Canadian Rifle
Team which was sent to compete at
Bisley, England, on several occasions
and was adjutant and coach of the
Canadian team in 1910. He was also
a captain and coach of the Canadian
Rifle Team that competed against
teams from Great Britain, Australia
and the United States for the Palma
trophy in Ottawa in 1911.

Owen Young Suggested for
Mayor of New York

Under the caption, “Another Job for
You, Mr. Young,” newspapers in New
York City controlled by Frank Munsey
carried on their front pages on Deec. 18
a summons to Owen D. Young, col-
league of Brig.-Gen. Charles G. Dawes
on the Dawes committee and later
Agent-General of Reparation Pay-
ments, to permit himself to be drafted
as a candidate for Mayor in next year’s
election. Mr. Munsey said that New
York City, now grown so big, is an
empire in itself and that it needed Mr.
Young to reorganize it, quitec as Eu-
rope needed him and General Dawes.
Mr. Munsey said that Mr. Owen’s part
in the Dawes Plan and later as Agent-
General of Reparations Payments gave
the world an example of keen vision,

G. F. McKay has been elected secre-
tary of the Washington, Baltimore &
Annapolis Electric Railroad, Baltimore,

He succeeds Thomas Mason, who
also served as assistant to the presi-
dent. J. A. Mellor has succeeded E.
E. Polglase as master mechanic. E. A.
Gannon is passenger agent and 1. E.
Ballard freight agent.
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H. A. Johnson on Important New Work

Former President American Electric Railway Engineering Association
Selected by Steam Railroads to Direct Exhaustive
Investigation of Power Brakes

ARLEY A. JOHNSON, assistant
H to the general manager of the
Chicago Rapid Transit Company and
superintendent of shops and equipment
of the Chicago, North Shore & Mil-
waukee Railroad, was appointed direc-
tor of research of the American Rail-
way Association, effective on Dee. 1,
to take full charge of an extensive
investigation of power brakes for both
passenger and freight trains. Announce-
ment of the appointment was made on
Dec. 18. His selection to fill this very
responsible post is a marked tribl}te
to Mr. Johnson’s ability and integrity
as an engineer, and reflects credit on
the eleetric railway industry as a whole
and on the companies with which he
has been assoeiated continuously since
graduation from Purdue University as
a mechanical engineer in 1905. Credit
to the Rapid Transit and the North
Shore companies is further reflected
by an agreement between the A.R.A.
and President Britton I. Budd, under
which Mr. Johnson will continue in his
present capacity with those eompanies
while at the same time directing this
new work for the A.R.A.

WiLL DIRECT RESEARCH

This appointment of a direetor of
research for the A.R.A. is the out-
growth of a report by the Interstate
Commerce Commission pointing out the
necessity for improvement in power
brakes for passenger and freight trains,
and laying down certain requirements
that should be met by such brake
systems in the interests .of publie
safety. The A.R.A. was directed by
the commission to prepare tentative
specifications for brake equipment
which would fulfill these requirements,
and be suitable as the basis for nego-
tiations leading to the fermation of
approved specifications and a formal
order covering their adeption.

This decision in favor of undertaking
a thorough investigation of the entire
subject of power brakes followed a
finding by the A.R.A. to the effect that
the general principles of satisfactory
brake operation adopted by the com-
mission were at variance with what the
railroads after their exhaustive inves-
tigations and extensive experience had
thought safe and desirable. As a re-
sult the committee on safety appliances
felt a grave responsibility involved in
any recommendations which might be
made. It thereupon ecast about for a
man to head this extremely important
work. In the words of R. M. Aishton,
president A.R.A., the following is an
outline of the scope of the task to be
undertaken:

The appointment of a director of re-
search required the retention of a man who
would be a competent and practical engi-
neer, of unquestioned ability and integrity,
without rallrond or manufacturing afflia-
tion. The director will be empowered and
authorized to take an?' action he deema
necessary to enabla him unqualifiedly to
concur in the results of the tests, inveati-
gation and conclusions reanched, such as
surrounding himself if he so desires, with
a sataff of his own aelection, aufficiently
Jarge and aufficiently competent to arrange
for lests and so conduct them that every

opportunity for criticlem may be eliminated
as to the decision having en Influenced
in any degree by rallroads, manufacturers,
patentees, or from any other source.

The exisitng machinery of tha Mechani-
cat Divialon, American Railway Association
(Safety Appliance Committee), will be pre-
pared Lo act aa an advisory committea to
the director of research, if he so desires,
and will arrange for the services of other
exisling committees, or the appointment of
additional committees of the association as
may be considered desirable by the director
of research.

The suggeated scorc of the work will in-
clude: investigation into the desirability and
practicabliity of ail designs and suggestiona
of possibie merit In connecton with brake
operation, glvin speciai consideration to
safety of operation through the incorpora-
tlon of the apparatua so teated, of such
functions as may be in exislence or be auﬁ-
gested, that in the judgment of the di-
rector are worthy of consideration. This
mn{. And probabli' will, necessitate the in-
staliation of a plant to test devices and
functions under ali possible conditiona of
service, in addition 10 technical tests, or
may necessaitate establishing on a single

=

1. A. Johnuon

raliroad, temporary service of a =apeciat
character to enable the director te reach
conclusions as to Lhe effect on moving traina
of any functio nauggested that he desires
to conasider.

In proposing Mr. Johnson to head
this work, Mr. Aishton made the follow-
ing statement: .

I don't know of anybody In the Uniled
States who i{s better fitted than Mr. John-
son to do a Lhorourh job in a fearless way,
from both a technical and practical siand-
point, or who would meo thoroughly cover
every phase of the situation. Ifis standing
in the enginecering and commercial fleld ia
beyond_any question.

Mr. Johnson obtained some of his
early experience in the ateam road field.
Previous to his graduation from Purdue
University, he was employed at various
times as draftsman, locomotive fire-
man, laboratory assistant and helper in
the locomotive erecting shop of the
Chicago, Burlington & Quincy Railroad.
He entered the employ of the Metro-
politan West Side Elevnted Railway on
Aug. 26, 1905, and has been with this
company and its affiliated successor
companies to the present time. He
started at the bottom, as a helper in
the repair shops on the maintenance
of car equipment. He went into the
drafting room in November, 1905, to
engage in work on ecar design, traflic
stud.ies and maintenance of way. In
April, 1907, he was made engineer of

car equipment, and in December of
following year was promoted to ma:
mechanic of the Metropolitan
Side Elevated Railway. When t
elevated roads in Chicago were
under one operating managem
1011, his duties were exte
include these four ronds. In 191
title was changed to superinten
shops and equipment and in
1916, he was also appointed su
tendent of shops and equipmen
Chicago, North Shore & Mil
Railroad, which was awarded
Coffin prize during the year 19
Mr. Johnson was made org
engineer on the Chicago Eleva
roads in March, 1920,
superintendent of shops and e
of the Chicago, North Shore
waukee Railroad. During this
analyzed operating methods, costs
and prepared statistical info
which was used as the basis of
mendations for improvement of
practices or processes in all
ments. Again inherent abil
unusual personality resulted in
promotion. In December, 1921
made assistant to the general
of the Chicago Elevated Rail
remained superintendent of s
equipment of the Chicage, No
& Milwaukee Railroad. In this
city he continved to be respo
the design and construction of
rolling stock.

AN ANALYST OF GREAT ABILIT

Mr. Johnson’s keen mind and
of vision were recognized by
panies with which he was
and he was repeatedly ealled
make extended investigations
proprties for the purpose of br
the Rapid Transit Lines
improvements in service sugg
the practices of others. In
accompanied the local tra
committee of the City C
Chicago on a trip of inspection
transportation facilities in a
of large cities in the country
he was vice-chairman of a col
appointed by Samuel Insull to stt
electrification of steam rail
United States and in this
traveled over approximately 95
of the electrified steam railroad
in the country. In 1922 h
man of a committee of
officials of the Chicago, North
Milwaukee Railroad who
Pacific Coast and Texas cities
ideas for improvements in ser

While president of the :
Electric Railway Engineering
tion, he, James W. Welsh,
secretary of the association, ai
L. Brown, editor ELECTRIC
JOURNAL, were appointed as a
committee on foreign operati
vestigate local transportation
land, Secotland, France and S
This committee submitted an
report at the last convention.
was published in full in the I
RAILWAY JOURNAL of Sept. 20,

Mr. Johnson is a member
American Institute of Electr
gineers, the Society of Automo
gineers, Western Society of En
American Electrie Railway A
and the Western Railway C
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Manufactures and the Markets

News of and for Manufacturers—Market and Trade Conditions
A Department Open to Railways and Manufacturers
for Discussion of Manufacturing and Sales Matters

hicago ““L’’ Orders 100
More De Luxe Cars

afort Features Embodied in an
arlier Group of Cars Have Been
Retained in New Vehicles

give additional service on the
ted lines, 100 new cars have been
ed this month by the Chicago
id Transit Company. In their de-
1 and equipment these cars will be
ar to the group placed in service
winter and described in detail in
Jan. 12, 1924, issue of ELECTRIC
LWAY JOURNAL. They will dupli-
+ all of the de luxe features incor-
ited in the former cars, which have
ved very popular with the riding
lic. A marked preference for this
. of car has been noticeable on the
gof passengers boarding the trains.
§ use of spring upholstered plush
s is considered to be an important
r in this popularity and will there-
» be duplicated in the mnew cars.
se will be built by the Cincinnati
Company.
terior trim, seating arrangements
“heating devices will be the same as
he first group. With a view to mak-

iber of cars ordered.............. 100
of road..Chicago Rapld Transait Co.

lorder. .... 00000000000 About Dec. 1
of delivery...... Starting July 1, 1925
r of car body..... Cincinnatl Car Co.
ENCAT . . .o ouuiin Elevated, passenger

body with control equlpment.43,700 1b.
o 31,300 1b.

? ........................ 75,000 1b.
33 ft. 8 in.
48 ft. 0 in.

................. ain
e Heat-treated, Standard ateel
s Hedley antl-climbera
ignal system...Conductor’s hand bell
immings ........... Statuary bronze
and slde hearings,
Stucki side, rallway standard center
ita and Junction boxes....... Metallic
ers,
omatic, Van Dorn and Stern & Ward
i_material. . Double-faced Pantaaote
iatlon algns ................. Hunter
erating mechanism,
National Pneumatic electro-pneumatic
hrakes,
tkhall handle and Peacock mechanism
iihits . ... ...... Crouse-Hinds portable
al bOXes ................ Symington
...... Inside hung
. .Chicago Varnish
B Eterlal L caii e e Plush
adjuster ...... Westinghouse 'I%"pe J
............ Standard Steel orks
................ Keystone
. 8.-13 F
.Baldwin equalizer
Rallway Utllity
..... Rolled sleel, 31 in. and 34 in.
devices, ete.RRlco coasting recorders,
r Rico No. 5 "Steelkar' straps

and varnish,

ing the cars as warm and soundproof
as possible, the practice of using double
wood floors is repeated. A 3-in. layer
of compressed hair insulating material
is laid between the steel underframe
and the lower wood floor. On the pre-
vious group of cars this construction
proved to be satisfactory from the
standpoint of insulating the interior of
the car from noise. Sound-insulating
material is used also inside the side
plates and above the headlining.

SUITABLE FOR SUBWAY OPERATION

In the design of all cars built for
this company since 1914, the possibility
of future subway operation has been
borne in mind. When this group of
100 cars are delivered there will be a
total of 455 steel cars suitable for sub-
way operation. The details of the steel
framing are very similar to the previ-
ous group and provision has again been
made to allow a center door to be put
in if desired. Four sliding doors, two
in each end vestibule, are operated by
National Pneumatic electro-pneumatic
equipment, similar in design and con-
struction to the type used before. The
door control is arranged so that a
guard between the two cars may control
the adjacent doors in each car, or may
take control of all four doors on each
car, permitting a train to be operated
with one guard for each two cars.

In accordance with previous prac-
tice, each car will be equipped with one
motor truck and one trail truck, with
two motors on the former. Trucks will
be of Baldwin equalizing bar type. The
motor trucks are equipped with 34-in.
rolled steel wheels and the trailer
trucks with 31-in. wheels. Motor and
control equipment has not yet been de-
cided upon.

The new cars will weigh approxi-
mately 75,000 1b. complete. This will
be divided so that the car body with
control equipment will weigh approxi-
mately 43,700 1b. and the trucks and
motors will run 31,300 lb. Specifica-
tions are given in the accompanying
table.

Extensive Program for 1925

The Grand Rapids Railway, Grand
Rapids, Mich., is planning to spend
nearly $750,000 on maintenance of way
and new equipment in 1925, Approxi-
mately 11,179 ft. of double track will
be reconstructed. This, together with
the installation of considerable special
trackwork, two railroad crossings and
various other jobs, will cost $298,557.

Additional rolling stock which it is
proposed to buy consists of 30 light-
weight, double-truck cars to cost ap-
proximately $12,000 each and eight
Fifth Avenue type J buses at ap-
proximately $7,000 each. Among the
accessories included in the 1925 pro-
gram are 50 Wood fare boxes, 27
Kuhlman type E slack adjusters and

11 U type automatic slack adjusters
for Birney cars.

A portable Ingersoll-Rand air com-
pressor will be purchased for the way
department and also a steam-driven
concrete mixer. For use as an emer-
gency truck it is planned to buy a
3-ton truck chassis. Shop facilities
will be improved by the installation of
a thermostatically controlled babbitt
pot, an oven for babbitting and a
number of compressed air hoists.

Brill Gets Big Car Order

An order was placed this week with
the J. G. Brill Company for 100 new
cars for the Philadelphia Rapid Transit
Company, Philadelphia, Pa. These
will be of the single-end, front-en-
trance, center-exit type similar to the
385 cars ordered Jan. 22, 1923, and
described in the ELECTRIC RAILWAY
JOURNAL for March 10, 1923. One
respect in which the new cars will
differ from the first order is that they
will be 3 in. longer, the added length
being in front of the exit door. De-
livery will commence in April, 1925.
The cost of the cars will be{in the
neighborhood of $1,200,000, which, with
the buses recently ordered by this com-
pany, will involve a total expenditure
of rlltearly $4,000,000 for new rolling
stock.

Uniformity of Details with
Existing Motors Desired
in New Designs

We hear so much of the advantages
of new equipment that we are liable to
assume that there are na disadvantages.
One of the chief criticisms heard of
new designs is in regard to the lack of
interqhangeability of parts with those
of existing equipment. A recent order
for car equipments specified a type of
motor brought out 15 years ago. In-
quiry as to the reason for this choice
brought out the fact that this railway
had but one type of motor, although it
was operating 600 motor cars. The
cfficials of this road considered that the
advantages of uniformity outweighed
iniprovements in design.

The large parts of railway motors
such as frames and housings are sel-
dom replaced and interchangeability

Metal, Coal and Material Prices

Metals—New York Dec. 16, 1924
Copper, electrolytie, eentsperlb......... 14.625
Copper wire base, eentsperlb............ 16.875
Lead,eentaperlb.........oouennnnn.n. 9.30
Zine, eentsperlb.......... 7.75
Tin, Straita, eenta perlb 55.75

Bltuminous Coal f.0.b. Mines
Smokeless mine run, f.0.b. vessel, Hampton

Roads, gross tons......oo.ueueir..... $4.12,
Somerset minerun, Boston, net tona...... 2.125
Pittahurgh mine run, Pittshurgh, net tona  1.875
Fraoklio, i, sereenings,Chieago, net tons  1.625
Central, 1., acreenings, Chieago, net touns 1,675
Kabsas screenings, Kapaas City, net tons 2,35

Materials
Rubber-covered wire, N. Y., No. 14
1,000 f¢ | S o

’ 6.
Weatherproof wire base,N.Y ,cents per 1b, 18.00
Cement, Chieago net priees, without bags 2

1

Linseed oil (5-1b. lots), N, Y., per gal. . . . . A

‘White lead in oil (100-1h, k%f;)f; N. ¥.. e
eents perlh,, earloadlots,............. 0.157

Turpentine (bb, lots), N, Y., pergal...... U.84
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with existing equipment is not a par-
ticular advantage. But repair parts
such as armature coils, commutators,
brushes, brush holders, field coils, bear-
ings, gears and pinions must be kept
on hand in considerable quantities for
replacements and any reduction in t.he
number of types that must be carried
in stock is a great help to the railway.
Several railways have rehabilitated
their motors so as to reduce the number
of bearings that must be kept on hand,
others have made wholesale changes in
gear ratio so as to provide uniform
gearing. These are things that could
have been incorporated in the original
design without decreasing the number
of new and valuable features.

There are also a number of things
that may be considered as auxiliaries to
the motors that are affected by motor
design. Some of these are motor sus-
pensions, connectors for motor leads,
lengths of motor leads and the posi-
tion on the motor where they are
brought out. Uniform arrangement of
these details by the motor manufac-
turers will do much to reduce the num-
ber of parts that must be carried in
stock and also repairs. Railway officials
are anxious to have improved equip-
ment, but there is a strong feeling
among the men responsible for main-
tenance that much ean be done toward
securing greater uniformity of detail
parts.

Rolling Stock

Black River Traction Company,
Watertown, N. Y., is remodeling its old
two-man cars into one-man pay-as-you-
enter type for use in Watertown,
Brownville and Dexter.

Detroit United Railway, Detroit,
Mich., has ordered 100 buses instend of
75 ns was at first planned. Ten of
these single-deck buses have been
loaned to the Wolverine Company for
service between Detroit and Mount
Clemens to replace antiquated equip-
ment, and some of the first new buses
to arrive are now on the Wyandotte-
Trenton division. Buses and interur-
bans are being nalternated as far as
Farmington on that line.

San Antonio I’ublic Service Company,
San Antonio, Tex., has placed an order
for two more Reo model W pny-enter
buses having a seating capacity for 21
passengers each.

Track and Line

Tri-City Railway, Davenport, lowa,
is spending approximately $15,000 to
reconstruct and lay new brick paving
between its tracks on Second Avenue
from Fifteenth Street to Seventeenth
Street, according to an estimate made
by T. C. Roderick, general manager.

East St. Louis, Caseyville & Eastern
Railroad, East St. Louis, 111, has been
granted a franchise by the St. Clair,
I1l.,, Board of Supervisors for an elec-
tric line between Caseyville, Ill.,, and
Washington Park, a suburb of East St.
Louis.. A clanse provides that construc-
tion must start within one year. This

is a new incorporation referred to in
the ELECTRIC RAlLWAY JOURNAL, issue
of Oct. 18, 1924.

llarrishurg  Railways, Harrisburg,
Pa., has completed its program of track
reconstruction for this year. This in-
cluded the rebuilding of between 4 and
5 miles of single track at a cost of ap-
proximately $250,000. In general A.
E. R. E. A. standard 7-in. grooved
girder rail was used with bolted joints
seam welded. On most of this work
International twin steel ties were in-
stalled.

Chicago Surface Lines, Chicago, Ill.,
has extended the Belmont Avenue line
from Cicero Avenue to Central Avenue.

Reading Transit & Light Company,
Reading, Pa., in co-operation with the
City Council and people of the north-
east section has opened up a 3-mile
electric railway known as the northeast
loop to serve the residential secetion of
the northeast. The line, constructed in
four months, was built by the people of
the territory which it serves. The com-
pany will operate the line under a 999-
year lease,

Pittsburgh Railways, Pittshurgh, Pa.,
is laying new tracks nnd switches at
Fifth Avenue, Grant and Diamond
Streets in preparation for the short-
looping of cars if the plan is given a
trial.

Springfield Streel Railway, Spring-
field, Mass., has expended about $40,000
in new track installations and other im-
provements at Elm Street and Park
Avenue, West Springfield, preparatory
to the opening of the new North End
bridge across the Connecticut River.
The company has also expended $15,000
on replacements and improvements at
the intersection of Main and Lyman
Streets in Springfield, near the site of
the new Union Station.

Shops and Buildings

Philadelphia Rapid Transit Company,
I’hiladelphin, Pa., has completed its
carhouse on the block bounded by
Twentieth, Johnson and Nineteenth
Streets and Moyamensing Avenue. The
finished terminal, which is modern in
every respect, came within the esti-
mated cost of $1,500,000. It has a
capacity of 450 cars.

Birmingham Electric Company, Bir-
mingham, Ala,, will abandon the Emst
I.ake carhouse in n short time under a
plan to centralize all existing railway
repairs and stornge operations in its
Third Avenue carhouse. The reason for
this movement is to increase the effi-
ciency of the company, allowing the
organization to maintain a smaller
number of men in its shops depart-
ment. Need of improvements at the
East Lake carhouse and the paving of
First Avenue are also factors in the
move. J. S. Pevear, genernl manager,
estimates that to equip the old carhouse
would require an extra expenditure of
about $40,000 in the paving project.
Future use of the East Lake earhouse
has not been definitely determined by
company officinls, but this property will
not be sold at present.

—

Trade Notes

Johns-Manville, Inc., New York
N. Y., manufacturer of building mate.
rials, automotive equipment, asbesto:
specialties, fire extinguishers and elec:
trical products, is to establish a fac
tory in New Orleans. It has leasec
the building of the American Cottor
Oil Company of Gretna. This has
50,000 sq.ft. of space under one roof
and is on n 5-acre site. The first uni
will be in operation by April, it is an
nounced.

Magnetic Signal Company, Lo
Angeles, Cal, has arranged with the
General Railway Signal Company, Ltd
Montreal, to handle the magnetic flag
man and accessories in the territory of
Winnipeg and east thereof. Arrange
ments have nlso been completed witl
the Canadian Fairbanks-Morse Com
pany of Vancouver, to act as agent:
for all the territory to the west o
Winnipeg.

Conveyors Corporation of America
Chicago, Ill, announces the appoint
ment of C. S. Price, First Nationa
Bank Building, Hazleton, Pa., as it
district representative for northeasterr
Penusylvania.  Associated with Mr
Price in the sale of the American Stean
Jet Ash Conveyor is E. E. Elliott, whe
has had wide cxperience in steam je!
ash disposal engineering. :

Glenn D. Evans has again joined the
J. F. Buhr Machine Tool Company, De.
troit, in the capacity of chief engineer
Mr. Evans has been chief engineer o
the Climax Engineering Company o
Los Angeles during the past three years

New Advertising Literature

—

G. C. Kuhlman Car Company, Cleve
land, Ohio has issued an illustratec
booklet on the type G steel-frame bu:
bodies.

Westinghouse Electric & Manufactu
ing Company, East Pittsburgh, Pa., ir
a publication called “Reecent Develop
ments in the Art,” has reeorded briefis
some of the more important develop:
ments which this company has con
tributed to the electric railway indus:
try during the past’'two years. i
booklet was published for vse as
guide reference in the Westimzhané
booth at the A. E. R. A. conventios
last October, the new equipment o1
parts of equipment included in the ex:
hibit having been marked with g
orange star to indicate its newness, ai
the references in the book are similarly
marked. The motive behind each de:
velopment and advantages of its us
over the previous part is briefly relate
for each subject covered. Another pub:
lication issued by the company describs
the latest development in HL contro
designed primarily for nse on low-floos
cars. Another leaflet contains applica-
tion and performance data and con-
struction details of the No. 333-V line
of railway motors. An outline draw-
ing with important dimensions is in-
cluded. “The Trolley Bus—Its Applica:
tion and Equipment” is the subject of
the third leaflet. g
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How the Navy hits
when the power fails!

*X Kk Kk Kk ok k Kk Kk k k Kk Kk Kk Kk *

The big guns of our fleet can be fired when
the power fails.

Uncle Sam’s Navy is always ready and
many a Bull’s eye has been made when the
electric power failed and it was necessary
to fire by percussion.

The “Gun Captain” has equipment for
emergencies—loose connection or trouble
in transmission from the generator does
not prevent the big guns from going off—
that 1s one of the reasons why the Navy is
so efficient.

How about the motorman!

Is he equipped with Peacock Staffless Brakes for emergencies?

Can Motorman Jack control his car when the regular service fails
and shift over to an emergency svstem with the same confidence as
the “Gun Captain”—or will he hit something not exactly a Bull’s
eye?r

Peacock Brakes can be depended upon to stop the car before it hits
the object or obstacle on the track.

Increased safety 1s gained, together with a reduction in hand-
brake maintenance costs, where Peacock Brakes are used.
Peacock Brakes seldom need repairs.

Peacock Brakes have been designed with long experience
and practical knowledge of emergency conditions. A few
turns of the wheel will bring the heaviest car to a smooth
swift stop.

Any motorman is master of his car when it is equipped with
Peacock Brakes. He is always ready for an emergency stop.

NATIONAL BRAKE COMPANY, Inc.
890 Ellicott Square, Buffalo, New York

The Peacock Staffless Canadian Representative: Lyman Tube & Supply Co., Ltd., Montreal, Canada
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Ford, Bacon & Davis

Jncorporated

Engineers

New York
SAN FRANCISCO

115 Broadway,
PHILADELPHIA CHICAGO

The J. G. White

Engineering Corporation

Enginesrs—Coastructors

011 Refineries and Pipa Lines, Steam snd Water Power Plan ¥ an
Systems, Hotels, Auﬂuu Office and Industrial uwmmm reeds.

43 Exchange Place New

STONE & WEBSTER

Incorporatad

EXAMINATIONS REPORTS ' APPRAISALS
ON

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES
NEW YORK BOSTON CHICAGO

SANDERSON & PORTER
ENGINEERS

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT
HYDRO-ELECTRIC DEVELOPMENTS

RAILWAY, LIGHT and POWER PROPERTIES
CHICAGO NEW YORK

SAN FRANCISCO_‘

ALBERT S. RICHEY
ELECTRIC RAILWAY ENGINEER
WORCESTER, MASSACHUSETTS
REPORTS: APPRAISALD -RATES .OFERATION -SERVICE

J. ROWLAND BIBBINS

Engineer—2301 Connecticut Avc., N. W. Washington, D.C.

TRANSPORTATION SURVEYS

Organized Traffic Relief and Transit Development
Co-ordinating Motor Transport, Railroad and City

Plans, Service, Routing, Valuation, Economic Studies
EXPERIENCE IN 20 CITIES

THE BEELER ORGANIZATI O N

ENGINESRE AND CONSULTANTS

Traction - Traffic - Equipment - Power
COOROINATION OF BEIRVICE—IMPROVED OPERATIONEG
INCREASEOS TRAFFIC—FINANCIAL REFORTE
APPRAISALE—MANAGEINENT

852 Vanderbitt Ave. New York Cit;

ENGELHARDT W. HOLST
Consulting Engineer

Appraisale, Reports, Rates, Service Investigation,
Studies on Financial and Physicel Rehabilitatioa

Reorganization, Operation, Management

683 Atlantic Ave., Boston, Mass.

WALTER JACKSON

Consultant on Fares and Motor Buses

The Weekly Pass—Differential Fares
Ride Selling

143 Crary Ave., Mt. Vernon, N. Y.

DAY & ZIMMERMANN, IN

ENGINEERS
DESIGN - CONSTRUCTION - REPORTS
VALUATIONS - MANAGEMENT

NEW YORK PHILADELPHIA CHICAGO

STEVENS & WOOD, INC.

Design and Construction of Power Stations
Railroad Electrification, Industrial Plants

REPORTS AND APPRAISALS
Monagement and Financing of Utilities ond Induastrials

Mahoning Benk Bldg. 120 Broadwa
Youngstown, New Yor

JAMES E. ALLISON & CO.
Consulting Engineers
Specinlizing in Utility Rate Cases and
Reports to Bankers and Investors

1017 Olive St., St. Louis, Mo.

HEMPHILL & WELLS

CONSULTING ENGINEERS
Gardoer F. Wells Albert W. Hemphill

APPRAISALS
INVESTIGATIONS COVERING
Reorganization = Management  Operation  Construction

43 Cedar Street, New York City

HUMAN ENGINEERI}

Railway Audit and Inspection Company, i
Fourth and Chestnut Sts., Philadelphia

New York RANCHEs | Raltimore 1
Plitsburgh } et } Chicago gt.

Boston
New Orleans

Dwight P. Robinson & Company

Iocorporated
Design and Construction of
Electric Railwoye, Shops, Power Stations

125 East 46th Street, New York

Chicago Youngstown Atlanta Philadelphia
Los Angelea Montreal Rlo de Janairo

i
KELLY, COOKE & COMPANY

Engineers

149 BROADWAY
NEW YORK

424 CHESTNUT STREET
PHILADELPHIA
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American Body Company

Buffalo, New York
USES

The PETRY Bus Heating System

Valve
Type
No. 316

Some Other Users

Boston Body Co.
Jd. G. Brilt Co.
Camden Connty Bus Association
Champlon Aunte Equlpmeot Co.
Consolidated Body Co.
Edwards Rallway Motor Car Co.
Fifth Avenue Coach Co.
Fremant Metal Body Co.
Garford Motor Truek Co.
General Motors Truek Co.
liahn Metor Truck Co., loe.
llampstead Miil and Body Works
International Harvester Co.
International Motor Co.
G. €. Knhiman Car Co,
N. A. PETRY COMPANY, Inc. Siagars mmar or 8

o eFIraGh - Patersou Vehicle Co.
Pioneer Auto Works

347 North Randolph St. Philadelphia, Pa. Unlon Motor Truek Co.
Wiener Auto Iiody Co.
Pacific Coast Repregsentotive: Norman Cowan Co. The Yeltow Coach Mfg. Co.

451 Rialto Bidg., San Francisco i

BUS HEATING : HEATER AND
SYSTEMS TUNING-UP VALVES

4

JOE R. ONG opgmmer  vpane AR
Consulting Transportation Engineer BUCHANAN & LAYNG CORPORATION
Specializing in Traffic Problems and in Methode to Enginegring.aﬂd Management, Construction,
Improve Service and Increase Financial Reports, Traffic Surveys
Efficiency of Operation and Equipment Maointenance
BALTIMORE Phoue; NEW YORK
PIQUA, OHIO 825 Equitable Bldg. Hanover 2142 49 Wall Street
THE P. EDWARD WISH SERVICE L : 3 g
50 Church St. Street Railway Inspection 131 State St. Transmlssmn Llne and SpeCl.al CrOSSlng
NEW YORK DETECTIVES BOSTON Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG
When writing the advertiser for informatio
fiiess, o atottturof thy Hetwio Baliny ARCHBOLD-BRADY CO.
Journal w uld be appreclated. Engineers and Contractors SYRACUSE, N. Y.

A. L. DRUM & COMPANY

Conealting and Conetructing Enginsers
VALUATION AND FINANCIAL REPORTS
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE

The Most Successful Men in the Electric Railway COMMISSIONS
CONSTRUCTION AND MANAGEMENT OF

ELECTRIC RAILWAYS
Tndustry read the 230 South Clark Street 215 South Broad Street
Chicago, I, Philadelphia, Pa.

ELECTRIC RAILWAY JOURNAL
Bureau of Commercial Economics, Inc.
Industrial Engineers

Every Week Organization . Methods » Layout and Facilities
Public and Industrial Relations

72 West Adams Street . CHICAGO
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The New GARFORD
Highway

December 20, 1924

SPECIFICATIONS

Wheelbase: 190", Overall leagth 242", Es-
| treme width 76°. Loang wheelbase pro-
vides easy riding snd prevents exccasive
body overbang.
| Lew Chassis Frame: 20}4* {rom ground.
| Six Cylinder Engine: Specislly designed for
| cosch work 334* x5°. High speed. high

powered providing Sesible operation.
Special Bedy: Extre heavy door hingea. Bok-

1om of door extends helow 8oor of coech,
mioimizing 8oor dralts. All scataeqnipped
with double deck apringa and extra deep
cushions; backs tilted to assure comlort.

Long 8cxible springs—wide apring centers

on rear azles prevent body sway.

l Ventilatien is sdeqnete. Wind breaks on all

—Dn

doors.
Heating System: Modern end ample.
Baggage section in rear. Side door with

wind break insteed of rear door prevents

K'B SIX CYLINDER suction ol dast into baggage.

MODEL | Four wheelhydranlic brakes; emergeney brakes

on rear wheels. Thorough sccessibility ta
all unita. .

|
( >

BUILDING TODAY

This 6 cylinder 15 passenger coach, is the
latest achievement of Garford engincers.
As the prime object of a motor coach is
profit to the operator, Garford engineers
have given features to this model which
encourage patronage.

Its passenger car lines please the eye and
satisfy the desire for safety. Over-all its
height is only 80 inches—not as high as
most personal sedans.

Deep cushioned spring scats are as com-
fortable as they look.

Vibration has been minimized by the six

cylinder motor specially built for coach
work and ease of handling permits good
progress through trafhic.

All together the Garford K. B. Highway
Coach gives comfort for passengers, profit
for operators and plcasant driving for
chaufteurs.

Other models to 30 passcnger capacity.

The Garford Bus Development Bureau
has available a wealth of information on
coach operationwhich it offers to operators.
Write us on any problem affecting bus
operation.

The GARFORD MOTOR TRUCK COMPANY, Lima, Ohio

GARFORD

Beginning in 1902, Garford is now among the eight companies mansnfacturing
78, of the bona-fide trucks

FOR

TOMORROW'S

REQUIREMENT
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St.Louis Built-

ver-Wears STEEL BODIES
Jor Street /Eaffr/‘ay(su

It Reflects the Standard of Its Builders

HIRTY-FIVE years of a consistent “Quality” policy has

definitely established the reputation of St. Louis Cars and
Equipment.

In back of every St. Louis “Ever-Wear Stcel Body" is not only the
vast experience in railway body building but a reputation for quality
products that is universally recognized.

The illustration shows a 29-passenger Ever-Wear steel body built
for the Houston Electric Company. This body will survive the
chassis in normal service.

“Ever-Wear” steel bodies are built for railways only, and to con-
form to the most exacting requirements.

IWrite us today for further details.

St.Lovis Car Lompany

St Lauis, Ma. 1
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Western Light, Durable and Strong Northern
Red cedar Plain or Treated Poles White ceda

CO
What does it stand for?

It is a stamp of approval placed on the

butt of every National cedar pole after

it has measured up to the specifica-

tions of the National Pole Company,

for 45 years the largest shippers of

cedar poles in the world. It is for

your protection —it is our guarantee |
of a perfect product.

NATIONAL
POLE COMPANY

Escanaba, Michigan

Western Electric Company, Distributors

Scles Offices in 47 Principal Cities
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SLIDING

CONTACT
approved!

lere are some expert opinions—

answer to a questionnaire sent out by the American wire is no greater than with the wheel. The results
tric Railway Association, these enlightening comments obtained are: fewer trolley breaks, fewer dewirements of
e in. trolleys and smoother operating motors.”

t question was:—""/F hat are the merits of the sliding  Apother answer, by W. E. Brown, Supt. of Power, Houston
\act shoe as compared to the trolley wheel for 600 volts, Fleciric Co., stated: “Keeps wire better at high speed; less
. operation? arcing; better contact and cooler motors.”

answer by A. F. Townsend, Manager, Eastern Texas ) :
tric Co. )includcd this:—"*........ it has greater con- Here is the comment of John Hickok, Supt. of Ry.

. ~ N > . “Q1
area, holds the wire better than the wheel and transmits Dept.,' Pﬂu‘ﬁc Northwest ’I‘.TETCUOD Co.:—“Sliding con-
power to the motor with greater eﬂiciency_ There 1s tact gives increased CondUCthlty, does not bound from
arcing, and micrometer tests show that the wear on the trolley and dewiring is much less frequent.”

: ' Have you tried this ?
It’s the
Miller Trolley Shoe

(Patented)

Used by all those roads whose officials are
quoted above. Used on the handsome cars
of the Interstate Public Service Company,
illustrated at the left. Used by many other
roads all over this country and abroad.

They have tried it and found that the slid-
ing contact system with Miller Trolley
Shoes gives most satisfactory and economi-
cal results. '

Have you really tried it—under right
conditions ?

Write for our trial proposition

Miller Trolley Shoe Company
295 Columbia Road, Boston, Mass.

Western Representative, Economy Electric Devices Co., 1590 Old Colony Bldg., Chicago, Ill.
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WhenConcrete is Us

a Tie Should Do MORE
Than Just Support theRails

A TIE that does no more than just support
the rails does not measure up to what a real
tie should be.

Ist. It should not displace any more concrete
than 1s necessary.

2nd. It should be so constructed that it will
protect the concrete, and preserve it against
disintegration.
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Irack Foundation

The increased weight of trucks over streets necessitates a
paving foundation that will withstand this concentrated
weight.

The wood tie on ballast necessarily displaces a certain
amount of concrete, leaving only a thin coating of concrete
above the tie. This coating gives way, and allows water to
reach the ballast foundation, which soon buries itself in the
subsoil, causing a sinking of the track, and a breaking of
the paving.

The Dayton Tie 1s designed to overcome these weak places,
by maintaining a uniform thickness of concrete throughout,
besides reinforcing the concrete itself with the steel angles.
To secure the maximum service from concrete it should not
be permitted to disintegrate under the shocks of traffic. It
will go to pieces if nothing is done to absorb the shocks.
The tie itself should contain the cushion. This the Dayton
Tie does. Resiliency is its fundamental principle.

Obviously concrete is the foundation to use, and the Dayton
Tie 1s the only tie to use with it.

The Dayton
Mechanical Tie Co.
707 Commercial Building, Dayton, Ohio

Canadian Representative:
Lyman Tube and Supply Co., Ltd, Montreal, Quebec

Cushions the Shock
On Rolling Stock
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Figure the Value of Creosoted Ties
on the Life Basis

o OUND, well treated ties retain their original strength
and yield a life in track of two to several times that
of untreated ties.
It is authoritatively estimated that this increase in tie
life saves ten or more cents per tie per year. The total
saving increases as the number of treated ties in track
increases for the yearly tie requirements and the expense
for labor in replacing and maintenance of ties is decreased
< proportionately.

N The value and economy of treated ties is generally recog-
nized. This is borne out by the fact that in 1860 about
one-tenth of one per cent of the ties used were treated
while today more than 50 per cent are treated.

To obtain quality ties, you should consult tie specialists.
The International Dating brands That's our business—one we have been engaged in for

the tie that lasts longest. We are . . 3 :
now accumulating fist 708 temiile International Ties are Uniform in Production because

. ” our producers are experienced in the characteristics of
ment and delivery next spring.

T ; the timber in their territory.
ake advantage of this opportu- International Ties are Uniform in Inspection because

nity. Contract now for your 1925 the A. R. E. A, specifications are rigidly enforced.

requirements. International Ties are Uniform in Treatment because
: of the high grade creosote oil and the modern mechanical
devices used to insure good and effective penetration.

International Creosoting & Construction Co.
General Office—Galveston, Texas

Plants: Texarkana, Texas Beaumoot, Texas Galveston, Texas

nlernational.

Standard Specification Ties
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Winter-

Six-point-
service-—

I
absorbs impacts at
rail joints

11
water-seals road-bed
and ties

111
allows for contraction
and expansion

v
resists heaviest traffic

v
is easily removable for
track repairs

vi
practically 100% salv-
age value

VITRIFIED

[Brick

PAVEMENTS

ELECTRIC RAILWAY JOURNAL

the foe of poor pavements—
leaves VITRIFIED BRICK

« unimpaired -

HEN your plows
and sweepers have
cleared a narrow aisle
through the snow and
traffic concentrates in
that strip, the wear-and-tear on
your pavement is multiplied
many times.

Then you are fortunate if you
have paved with vitrified brick,
asphalt-filled. The grind of
truck and auto chains leaves
the fire-toughened brick un-
scathed by abrasion. Jolts and
impact are absorbed by the
flexible wearing surface. Your
road-bed remains protected be-
neath the tight water-seal of
the filler.

Alton Brick Company Moberly Paving Brick Company
Alto oberly, Mo.

Blngh'\mton Brlck (‘ompaoy Murphysboro l’a.vlng Brick Co.

Binghamton, N. Murphysbaoro, 111,
Central Clay lroduc( C Nelsonville Brick Co.
(Distributors MACK Pavmg Brick) Nelsonville, Ohlo
Wilkes-Barre, Pa. Peehles Paving Brick Company
Cleveland Brick & Clay Company Portsmouth, Ohio
Cleveland, Ohio Purington Paving Brick Company
Clydesdale Brick & Stoae Co. Galesburg, I11.
Pittsburgh, Pa. Southern Clay M{g. Company
Coffeyville Vltrlﬁed Brick & Tile Co. Chattanooga, Tean.
Cofleyville, Kans. Springfield Paving Brick Company
Collinwood Shale Brick Company Springfield, f1l.
Cleveland, Ohio Sterling Brick Company
FrarBu:ls VitricO!‘}chk Company Olean, N.
oynton, a.
Georgla Vitrified Brick & Clay Co. Stu:ztr‘;;(:ll?’;lz;"g i
Augusta, Ga. Thornton Fire Brick Co,
Globe Brick Company Clarksburg, W, Va,
East Liverpool, Ohio Thurber Brick C
Hisylvania Coal Co. 'if‘ ‘rN ;‘tch Tompaoy
Columbus, Ohla 9 "
Hocking Valley Brick Company T°’,‘l’_n'-° Fire Clay Compaay
Columbus, Ohio orooto, Ohio
Independence Paving Brick Co, Trinidad Brick & Tile Company
fodepeadence, Kans. Trinidad, Cola
Metropolis Paviog Brick Co. Veederuburg Paver Companv
Pittsburg, Kansas Veedersburg, Ind
Metropolitan Paviog Brick Co, v Western Shale Producta Company
Canton, Ohlo Fort Scott, Kana,
Mineral Wells Paving Brick Co, Westport Paving Brlck Compaoy

Mineral Wells, Texas Baltlmore, Md
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( Scientific Gibricali

\Will_Cul Your Costs

== THE highly specialized machines which industry employs re-

quire highly specialized lubricants if they are to function at
highest efficiency. This need of special lubricants is encountered
— at every point throughout the plant. It starts with the lubrica-
tion of the prime movers in the power plant, follows along the
shafts and drives by which power is transmitted and distributed
and ends only in the machines which utilize this power to convert
raw materials into finished parts or products.

Recognizing the need of quantity production, Industry pro-
vided itself with new types of high speed machines. That such
machines required special lubricants became apparent immedi- .
ately. Our engineers therefore made analyses of the operation of
machines of every class and description.

They determined the exact qualitics and properties a lubricant should
possess to lubricate perfectly any particular machine. After establishing
these facts, they were able to produce the new lubricants needed, though

only after months, and in many cases, years, of research and experimenta-
tion. Today, this company is producing a complete line of

Standard Oils and Greases

some onc of which will exactly meet the lubrication needs of each mecha-
nism. These lubricants arc always uniform and cach serves perfectly the
purpose for which it is produced. | ;

As each lubricant is made for a special purpose, it is of great importance
to use them in the proper place and proper manner. To insure their roper
use, the company places the services of its lubricating engineers, fPrcc of
charge, at the disposal of industry throughout our territory.

Upon request, they will visit your plant, make a complete survey of
your lubrication system and submit a report on it, together with their rec- -
ommendations. They will point the way to more efficient lubrication,
which mcans lower operating costs.

To avail yourself of this service does not obligate you and you are, of
course, free to follow their suggestions, or not, as you may see fit. We will

welcome an opportunity to render you this service at any time, though
preferably now.

STANDARD OiL COMPANY

(TRDIANA)
. . . . .
General Offices: 910 S. Michigan Avenue, Chicago, 1llinois
ILLINOIS INDIANA 10WA MICTIGAN WISCONSIN MISSOrRY!
Chicago Evansrille Darvenport Detroit A(\?‘:xue' ‘.xf”my N
> atnr Indianapolis Dea Moines Grand Rapids Milwankee Re. J
Jotiet Santh Rend Mason City Saginaw MINNESOTA Bt.
Peoria KANSAS Sions Oit N. DAKOTA Duluth
3uincy Wichita 8. DAKOT Fargo Mankato
Huron Minot Minneapolis
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Fnal touch
that counts—_

BOYERIZE!

If you are on the green or finishing up the building of your
cars—it’s the final touch that counts,

Use Boyerized Parts—and put in the final touch. This
peculiar process imparts a tough, hard finish which makes
Boyerized Parts wear-resisting and last three or four
times longer than ordinary steel.

Boyerizing is a process that puts an armorplate wearing
surface on iron and steel and a guarantee of durability,
proved by the experience of leading railway maintenance
men.

It’s poor economy to purchase parts that will not stand up
just because they are slightly cheaper, when Boyerized
parts last three or four times as long, and cost but little
more to start,

The Long-Life List
They are BOYERIZED Parts

I':IA'Vulrnbuckles

Brake Pins Spring Posts
McArthur Turnbuckles are just g::::: lllav':,g,:" Bo;l:,;e}]:?i Raiihe:
one example of the Boyerized line. Pedestal Gibs McArthur Turnbuckles
The illustration is an enlarged Brake Fulcrums Manganese Brake Heads
view of the business end of the g%“te‘é Bearings gl”;lgi““"e Truck Parts L
BleArchur Turnbuckl ide Bearings . ushings .
g ur i urnbuckle. Spring Post Bushings Bronze Bearings

Bemis Car Truck Company

Electric Railway Supplies

Springfield, Mass.

RFPRFQFNTAT!‘ES
Ecunomy Electric Devices Co., Old Colony Bldg., Chlcago, 111, . Bodler, 803 Monadnock Bldg., San Francisco, Cal.
. H. Denton, 1328 Broadway, New York Clty, N. Y, W F McKeney, 54 First Street, Portland, Oregon

A. W. Arlin, 772 Pacific Electric Bldg., Los Angeles, Cal,
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SPAIN Says:
T. 5.0 meme

oncepcién y algunas en 1a Ciudad Lineal. )
Material mdvil.—Muy importante, tanto como necesaria,
ha sido la renovaci6n de piezas, mereciendo especial mencién
el importante suministro hecho por los Talleres de Deusto de |
piezas para los trucks; los engranes, pifiones de acero especial

de la més acreditada marca en el mundo, «Toolsteels;

R ittt

ogar de cobre de la casa alemana Orenstein

Translation ‘“‘Very important and necessary has been
the purchase of repair parts and we make special ref-
erence to the gears and pinions of the most famous
make in the world, the “Tool Steel.”

A large company in Spain, in its annual report to stock-
holders, commenting on its financial showing and good
management, includes the above paragraph.

f‘.OO\ Stﬁ\" QUO\T)' [ [ 51 Q\ 'hr%\ Sﬁil -QUO\.‘T’

Tool Steel Gear and Pinion Co.

Cincinnati, Ohio
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Your True Test of Lubricants

Should be:

As to the products themselves:—

Their record in actual use
Their economy for all purposes

The responsibility of the company pro-
ducing them

Their reputation among the men who
use them

As to a company’s service:—

The experience of its lubricating
engineers

Their initiative in attacking all problems

The judgment behind their recommen-
dations

The honesty of purpose which charac-
terizes all their work

Check TEXACO against these items
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C6ﬂier S er1¢

A nation-wide
organization
building and
sustaining car

space values

,,,,

Barron G. Collier, Inc.
Candler Bldg.

New York
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RAILWAY
BODY FiNIsHING
VARNISH

Manufacturers of
Highest Grade

L‘\NEW YORK,NY.— 2

Standard Varnishes and Colors—

for transportation service—

For many years the name Beckwith-Chandler has stood for the high®
est quality finishes for steam and clectric railway cars. The durabil-
ity of these products under severe operating and climatic conditions
has been proved by the experience of many of the leading railroads
of the country.

There are specific Beckwith-Chandler products for every part of the
car—exterior, ‘interior, roof, headlining, cane seats, floor and trucks.

We can supply finishes in the flat color and varnish systems, enamel
systems or color varnish systems.

NEOLITE—the new Pyroxylin finish is another
Beckwith-Chandler development.

Make Beckwith-Chandler products your paint shop
standard.

BECKWITH-CHANDLER COMPANY

Manufacturers of Highest Grade Varnishes
NEW YORK, N. Y. NEWARK, N. J.

35
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The confidence purchasers of street car
equipment have in the dependability of
More-Jones Quality Products is evidenced
by more repeat orders during 1924 than we
have previously experienced. Having once
realized that there is a certain definite secur-
ity in these products it is only a natural
procedure for the man who knows to specify
More-Jones Quality Products. Your pur-
chases, therefore, of these products during
1925 will mean security for you all the way
thru.

Write for further information and prices. |
M-J Armature Babbint

~—for rallway armatygre

MORE-JONES BRASS & METAL CO. R S
St. Louis, Mo. P g o T B

anteed most economical.

QUALITY PRODUCTS

“Tiger” Bronze Axle and
Armature Bearings

Thele exceplinnnal tooghness
! and high anti-frictlonal quai-
Ities Insure great strength
' and slow, even rufe of wear.

M-J Lubricated and
V-K Oilless Trolley
Wheels and
Non-Arcing Harps
The pure new metal used
in the wheels Is exceed-
Ingly tough, yet does nal
grind awny the metal of
the wire, Perfeet lubri-

catinn s automatleally
accomplished.
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This is Station CCH, the Consolidated Car
Heating
Albany, N. Y. The subject of the talk this
week is Car Signaling Equipment.

Company, broadcasting from

Consolidated High Voltage System

) EQUIREMENTS of modern transpor-
tation service have rendered obsolete the
cord pulled by hand, and its makeshift
ccessor, the dry-battery bell system. Con-
lidated Car Heating Company was the first
develop a high-voltage buzzer and bell-
nal system. Today, the name Consolidated
ns the latest and best in car-signaling
pment, including buzzers, single-stroke
S, push buttons, motorman’s signal lights,
id accessory equipment such as resistances,
F:e boxes, ctc.

|

properly assembled, co-ordinated car-

signaling system gives more satisfactory serv-
ice, assures reliability, promotes efficiency and
prevents delays. The motorman’s signal light
is especially helpful in preventing boarding
and alighting accidents, because the doors
must be entirely closed before the motorman
gets the starting light. Call for Consolidated
when specifying.

Station CCH now signing off until next week
when it will be on the air with another inter-
esting Consolidated program,

Good day!

CONSOLIDATED

CONSOLIDATED CAR HEATING COMPANY
ALBANY, N. Y.
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Taking to the Country the Advantages of theC

i Lo Remmel Dam pm

on the Ouachita River, near Malvern, Arkansas
Arkansas Light and Power Co. Project

Ambursen Consiructicn Co.

The above Dam and Power Station costing $1,600,000.00
is reinforced throughout with

Laclede Rail Steel Bars

This is the first of three dams provided for in the ten
year program costing approximately $18,000,000.00,
and developing 120,000 hp. More than fifty cities and
towns in Arkansas will be supplied with power from
this project. i

LACLEDE STEEL CO.

Steel Works General Office District Offices
Alton, I1. Arcade Bldg. Chicago, I11.
Madison, 1. St. Louis, Mo. Kansas City, Mo.
East St. Louis, Ill. Detroit, Mich.

(Member of Rail Steel Praducts Assn.)
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’ Latest H-W
to Motor Co

ach Comfort

=

Tourease

No. 8CS

RATTAN
Now

Traveluxe

VERY year for 98 years Hey-
wood-Wakefield has developed
something new in seat building.

This year comfort is the paramount
consideration: in motor coach construc-
tion. So H-W designed the super-com-
fort bus seats shown here: the Tourease,
a notable advance along previously ap-
proved lines ; the Traveluxe, a veritable
masterpiece in Motor Pullman luxury.

With the addition of these two new
coach seats, the H-W line furnishes a
special model for every kind of service
from the long motor-bus tour to the short
city haul of Fifth Avenue (New York)
and Yellow (Chicago) Coach Companies.
Your own judgment will dictate where
you should begin the solution of your
seating problems.

Consultation with our passenger-seating
experts neither costs nor obligates you.

HEYWOOD-WAKEFIELD S8ALES OFFICES
HEYWOOD-WAKEFIELD CO.
1359 Rallway Eachange Bldg., Chicsgo, Il.
HEYWOOD-WAKEFIELD CO.
318 W. 34th Bt,, New York
HEYWOOD-WAKEFIELD CO.
- Monadnock Bldg., San Franclsco
F. N. GR1Qo
838 Louis§ Ave., Washington, D. C.
THE Q. F. COTTER SUPPLY CO.
Houston, Tex.
THE RAILWAY AND POWER ENOGINEERING CORP'N
Montrea]l and Toronto, Canada

! : E = 1‘ ; = : Bll=
"
REG. U.S. PAT. OFF. 5

Rounded Teeth

Nuttall Gears

EVERY GEAR REGISTERED

There isn’t a bit of noise
ina

Nuttall Gear

Nuttall Helical Gears are the most
silent, easiest-operating, longest wearing
and most economical gears made for
traction service.

That’s the whole story except that more
and more of the leading traction com-
panies are making Nuttall Gears stand-
ard equipment.

There are Nuttall Gears for every type
of traction car, from the one-man safety
to the large interurban express.

Examine a set of Nuttall Gears—see
how the teeth are cut with rounded
edges to facilitate easy installation and
to prevent chipping and cutting—note
also that there is no undercut at the
tooth root where the greatest strength
is required—Both of these minor details
add materially to the life of the gears.
After you see and study these gears in
operation you will wonder why you
haven’t adopted Nuttall Helical Gears
long ago.

Get our gear book, it will tell you the whole
story.

RDNUTTALL COMPANY
PITTSBURGH 3 PENNSYLVANA

All Westinghouse Electric & Mfg. Co.
District Offices are Salas Reprasentatives
in the United Statas for tha Nuttail Elec~
;rlcCRailr’ray lu‘nd er}; l';l:ulaga Products.
n Canada: man Tube & Supply Co.,
Ltd., Monlreai,.nd Toronto. * gt
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My. Railfoad Man:—

YOU take a pride in your record for good
service and few accidents.

WE are proud of the record for efficiency of
our H-B LIFE GUARDS and PROVIDENCE
FENDERS which enable you to give good
service and prevent accidents.

In order that you may maintain your record in 1925

INSIST UPON GETTING

H-B LIFE GUARDS

Manufactured by

THE CONSOLIDATED CAR FENDER COMPANY
PROVIDENCE, R. I.

Wendell & MacDufhie Co., Gen. Sales Agents
110 East 42nd St., New York City

Here’s a popular railroad type

HIS INDUSTRIAL LOCOMOTIVE CRANE, 4-wheel car, gasoline
T power, is in use on many roads for general work, handling coal

and all bulk materials with clamshell bucket and all unit lifts with
hook and block. On the New York Central main lines sixteen of this type
are in service, handling ashes from pit to cars. Its small size and low
clearance makes it particularly valuable as a shop crane, because it can
work freely inside buildings and in congested yards.

The many savings of time and labor effected by the installation of a
small crane of this type is well worth considering. INDUSTRIAL engineers
will gladly give you complete specifications upon request.

INDUsTRIAL WORKS, BAay City, MICH.
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Compress-
ors have “wafer”
valves, water
cooled  cylinders.
automatic lubrica-
tion and unloading
devices, to econo-
mize power.

Gasoline types
. are direct con-
nected to Buda, 4-
cylinder, 4 -cycle
engines. Standard
trucks have steel
wheels, but trailer-
type trucks with
spring suspension
and rubber tires
may be had; also
skid mountings.

Capacities, 100
cu. ft. and upward.
Distinguished by
pPower economy,

and excellent
. wearing qualities,
embodying the ex-
. perience of 15
years in building
| portable air com-
pressors.

AIR POWER

WHEN AND WHERE
YOU NEED IT

That's what a Sulli- breaking concrete,
van portaplc com- sand blast cleaning,
pressor will give painting, pumping

you, cutting time
and labor costs on
dozens of odd jobs
in your construction
and repair work,
such as rock removal,

water, calking mains,

riveting or drilling

steel work, etc.
Send for New
Bulletin 3277-N

Sullivan Machinery Company
150 So. Michigan Ave., CHICAGO

*WK-34"* Compressor, Fordson Driven

“WK-311,”"

170-ft. Compressor, on ‘Irailer Truck,
Rubber Tires,

103-ft. “WK-311" Compressor, on Steel Wheel Truck.

“\WK-32"" Motor-Driven Cotnpressor,

PHILADELPHIA, U.S.A.

Japanese Electric Railways Are Using .
Many Types of Baldwin Motor Trucks

A New High Speed Interurban Truck Built for an American Railway

N a number of the electric urban and interurban railways in Japan,

Baldwin Improved Motor Trucks have been in general use with good
results. The truck illustrated is of the equalized Pedestal type, which has
proved very satisfactory for high speed interurban work.

We design and manufacture electric motor trucks and trailer trucks to meet
any particular requirements and are equipped to make deliveries promptly.

THE BALDWIN LOCOMOTIVE WORKS

Cable Address “Baldwin, Philadelphia™

!ixw
i
i
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\ AMELECTRIC PRODUCTS
BARE COPPER wmz AND CABLE
TROLLEY WIRE
WEATHERPROOF WIRE
AND CABLE
Reg. U. 8. Pat. Office PAPER INSULATED
UNDERGROUND CABLE
s ol - MAGNET WIRE
AMERICAN ELECTRICAL WORKS
PHILLIPSDALE, R. I.
Bostun, 178 Federnl: Chlm 112 W, Adamas
Cineinnall, Traction Bldl New York, 100 B undl
Pl

Drip Points for
Added Efficiency

They prevent creeping molsture and auickly drdin the petti
coat In wet weather. keeping the inner srea dry.

The Above Insulator—No, 72—Voltsges—Test—Dry 64.000.
Wet 31.400. Line 10,000,

Our engineers are always ready to help you oa your gluss
tnsulator problem. Write for catalog.

Hemingray Glass Company

Muncie, Ind.
Est. 1848—Inc. 1870

ﬂIMCo

SEND TODAY

for our new Publication

SAFETY |
and
EFFICIENCY
in Electric Railway
Signals and
Crossing Bells

Amecrican lasulating
Machy. Co., Ine.
521 Huntingdon St., Philadelphia. Pa.

o

PEIRCE
Railway Feeder Pins

A etrang Forged Steel Pin designed far heavy duly.
'rh:ir low cosi permits iheir nse over the eatire
system.

HUBBARD & COMPANY
PITTSBURGH CHICAGO

e

HE mark of quality in elect:
wires and cables and cable :
cessories.

Write our nearest branch office

B TON PRiLaoaLrnia Prrrescaan St bw:
WasHIXGaTON Caicaco DxTROTT Sax Fu :

VRDBBDPRGN

ELECTRICAL WIRES AND CABLES

John A. Roebling’s Sons Company
Trenton, New Jeraey J-1707

PR UL T L

FTRADE

For dependnble Line Material that
will give yau maximum service use

Send for Lateat Quotations
Main Office and Factory, Boston, Masa.

MAQK

U. S. ELECTRIC
AUTOMATIC SIGN

for single track block signal pr
United States Electric Signal

West Newton, Maus,

Chapman

Automatic Signals
Charles N. Wood Co., Boston

Shaw Lightning Arreste 7

Standard tn the Electric Industries
for 35 years

Henry M. Shaw

150 Coit St., Irvirgton, Newark, N. J.
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American
Rail Bonds

CROWN

UNITED STATES
TWIN TERMINAL
SOLDER
TRIPLEX

Arc Weld and Flame Weld

Send for new
Rail Bond Book

American Steel & Wire
B vo Company

NEW YORK

KERITE i3/ 45 COMPANY

NEWYODNK CHICACDHD

the

TAPERED
SLEEV&-
Insures ab-

The Principle that established
solderless connectors as good
engineering.

The more contact surface you get in a
connection—the better the joint.

Because the tapered sleeve of the Dossert
Connector gave enginecra a mcans for eecuring
large contact area held permancntly tight—
the solderless comnector {dea met with favor,

Today it is etandard practfce.

Write for the flossert Catatog.

Dossert & Company, New York

242 West 41st Street
it. 3. LOGAN, President

IRON STRAND

Page-Armco Strand je produced {from
Armco TIngot Iron (99.84% pure) 1tree
from eegregations which would tend to
{nvite corrosion.

The_bheavy gslivanized coating of pure zinc
on Page-Armco Strand combined with the
punly of the wire {nsures maximum serv-

Pace HigH CARBON
STEEL STRAND

Page Galvanized Steel Strand is made in the
following grsdes:

Pnge Commerclat Strand

Page Slemens-Martin Strand

’age itlzh Strength Btrand

Page Extra High Btrength Strand

I8 conformg to czocting specificotions of
ABRA., NELA. ARA.

Page Steel & Wire Co.
n Assoclate Company of th
AMEB.ICAN CHAIN CO., INC

BRIDGEPOR'[I'J COANNECTICUT

District Sales Offices
New York Plitsburgh Ch!euo
San Prancisco
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THE BABCOCK & WILCOX COMPANY

85 LIBERTY STREET, NEW YORK

Builders since 1868 of
Water Tube Boilers

of continuing reliability

BRANCH OFFICES

BosToN, 49 Federal Street

PHiLADELPHIA, Packard Bullding
PITTsBUa0H, Farmera Deposit Bank Building
CLEVELAND. Guardian Bullding

CHICA0O0, Marquette Bullding
CINCINNATI, Traction Bullding
ATLANTA, Candler Bullding
PHOENIX, ARiZ., Heard Bulldlng
DALLAS, TEX., 2001 Magnella Bulldin
HonoLuLy, H. T., Castle & Cooke Bullding
PorTLAND, ORE., 805 QGasco Building

WORKS
Bayonne, N.J.
Barberton, Ohio

Makers of Steam Superheaters

since 1898 and of Chain Grate

Stokers since 1893
BRANCH OFFICES

Derrorr, Ford Bullding

NEw ORLEANS, 521-5 Baronne Street
HousTtoN, TEXAS, Southern Pacific Bullding
DenvER, 435 Seventeenth Street

SavLr Laxe City, 405-6 Kearns Bullding
SaN FrANcisco, Sheldon BulldAng

Los ANoELES, 404-¢ Central Bullding
SkaTTLE, Lo Smith Buildilng

HAvaNA, CuBa, Calle de Agular 104

SAN JUaN, PorTo RICO, Royal Bank Bullding

Lorain Special Trackwork
Girder Rails
Electrically Welded Joints
THE LORAIN STEEL COMPANY

Johnstown, Pa.
Salan Officen:

Atlanta Chicago Clevaiand Now York
Philadslpbia Pittsburgh
Pecific Cosat Representative:
United Statee Steel Products Cempany
Los Angeles Portland San Fraaclace

Export Representstiee:
United States Steel Products Company, New York, N. Y.

pa 2

J-P Products of interest to Electric Railway:

e

NOARK Puse Clips
CUTOUT BASES
-
i
and Mine 3P Meldiry Serwice VULCABESTON
maul nn’;-m lfm-gxoml m

JOHNS-PRATT CO. HARTFORD, CON

1l

B

DA

ESTABLISFHIED
1881

Special Track Work of every
description

THE BUDA COMPANY

Harvey (&pat) Illinois

High-Grade Track
Work

SWITCHES—MATES—FROGS—CROSSINGS
COMPLETE LAYOUTS
IMPROVED ANTI-KICK BIG-HBEL SWITCHES

HARD CENTER AND MANGANESE
CONSTRUCTION

New York Switch & Crossing Co.
Hoboken, N. J.

.mmmmmmnumlmummmmlmummnnmmmmnmnmnnmnmnmmm

SPECIALISTS

in the
Design and Manufacture
of

‘Standard—Insulated—and
Compromise Rail Joints

The Rail Joint Company
61 Broadway, New York City

Cambria Forged Steel
Electric Car Axles

To Meet Most Rigid Specifications

Other products lar the electrical field includea wheels, arma
shalts, ralls, apikes, track work, aplico hara, bolts, tie
tle rodu, polc line material, sheels, magnet ateel and gear b

BETHLEHEM STEEL COMPANY, BETHLEHEM,

BETHLEHEM
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“Longwear” Pins and Bushings
Hard—Accurate—Uniform

Renewal Materials
for Peckham and
other Trucks
Castings—Forgings
Springs

E.G.Long Company

50 Church Street, New York, N. Y,

TRUCK WITH TOWER IN RUNNING POSITION

TRENTON TOWER

H Flasher Relays
NACHOD SIGNAL COMPANY, INC.

LOUISVILLE,, KENTUCKY.

THE WORLD’S STANDARD This 3-Section -
: is not only more convenient, but stronger than the §
“IRVINGTON?” older type.
The top section is reinforced by the intermediate g
’ Bh.d‘ . ) Yell?w section. The 3-section design makes it possible to g
Vamished Silk, Varnished Cambric, Varnished Paper raise the platform 16 inches higher and drop it 12 H
Irr-O-Slot Insulati Flexible Varnished Tubi inches lower than can be done with the old-style H
rr-U-210 nsuiagion exible arnishe ubing e : g
Insulating Varnishes and Compounds L e o £
. We'll gladly send you details, g
Irvington Varnish & Insulator Co. %
Irvington, N. J. J. R. MCCARDELL CO. g
Sales Representatives in the Principal Cities Trenton, New Jersey, U. S. A. %
&) AVILAND
&/ LARGE GROOVE TIN ROLLER
HE large groove in Haviland Metal Car Rollers makes it par-
ticularly easy to attach the shade material, and holds it firmly.
The rollers themselves are built to meet specification—and always
to like hard service.
HAVILAND SHADE ROLLER COMPANY
380 Lafayette Street Incorporated New York City
£
AUTOMATIC SIGNALS S, ALUMINO-THERMIC
Highway Crossing Bells S reRaLE D JOINTS
Headway Recorders R

New and independent process. No inserts needed.
Up-to-date and economical.

Alumino-Thermic Corp., Roselle Park, N. J.

CHUTTTH

LULTHER G U T T T T

| ECONOMIZERS

rednce fnel costs by making
u8s of waste exhaust gases
to preheat the bofler feed.
Patented construction proven
by 30 years of service.

POWER SPECIALTY CO.

FOSTER

*Y Ban Fraa., Lo-Anzdu B

SUPERHEATERS

improve engine, turbine and

iler oconomy by enabling s
given amount 0f steam to do
more work. Over 10,000 in-
stallstions in stationary power
plants,

Bt b e Dot roeaw 111 Broadway, NEW YORK

£y
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INSULAT “’"

Reg. U. S. Pat. Off.

ELECTRICAL INSULATION

Micanite armature and com-
mutator insulation, commu-
tator segments and rings,
plate, tubes, etc., Empire oiled
insulating materials; Linotape;
Kablak; Mico; and other
products—for the electrical
insulating requirements of the
railway.

Catalogs will gladly be furnished

MICA INSULATOR COMPANY
Sole Manufacturers of Micanile

Established 1893

68 Church St., New York 842 So. Dearborn St., Chisags
Works: Schenectady, N. Y.

Carne gle Steel

TSBUROM,

ALLIS-CHALMERS

Electrical Machinery, Steam Turbines, Steam Engices,
Condonsers, Gas and Oil Elkglm. Air Compressors,
Air Brakes

=3
-

8-F

RAMAPO AJAX CORPORATION

Ramapo Automatic RACOR Tse Rsil
Rsturn Switch X p’dll Work
tor Froa RN, —
or Passiag i
Stdings Construction
GENERAL OFFICES: HILBURN, NEW YORK

Chicago Now York Superior, Wis. Niagara nn.. 7 A ‘
Canadlan Ramape Irom Wocks, Ltd., Niagara Fulils, |

B A. HEGEMAN, Jr Pnddent C. C. CASTLE, First Vice-President
nmmurl » and Treas, ¥. T. BAROENT, Sceretary
C. PETERS, Manager Salas and BEngineering

Natlonal Railway Appliance Co.

Grand Oentral Terminal, 452 Lexington Ave., Cor. 451h Bt., New York

Munsey Bldg., Washington, D. C. 100 Boyiston St., Boston, Mass.
Hegeman-Castle Corporation, Rallway Exchange Buiiding, Chicaxo.

RAILWAY SUPPLIES
Tool Steel Gears and Plnions . Beonomy Electric Devices
Bell Locked Fars Box and Co.'s Power Saving and
Change Maker Inspection Meters
The Aluminum JField Coils
Walter Tractor Snow Plows
Cutler-Hammer Electric

Heaters
Pitteburgh Forge & Iron

Anglo-American Varnlah Co.
Varnlehes, Enamels, ete.
Gllmer Multiple Bafely Sten

Treads

Co.'s Products Natlonal Hand Holds
Genesco Palnt Olls ¥t. Pitt i & Mfg. Co.
z.“z. C;’ 'cfntll;:lvi(:orpon Spri nnsp il

on's Safety ces Corpo!
Garland Ventilstors T -—
Flaxlinum Insulatlon

Anderson Slack Adjusters
Feasible Drop Brake Staffs
Dunham Hopper Door Device

Yellow Coach Mtg., Co.'s
Bingle and Double Deck
Busses

A Single Segment or a Complete Commutator

is turned oul with eqaal csre in our shope. 'numlvoﬂ
differ only In magniiude; mmall crders command our utmost

and skill jusi as do large orders. CAMERON cnlmy applies
overy coll or segment thsi we can make, as well as to
commutator ws build. Thai's why so many electric railway men
rely abeolutely on our name.

Cameron Electrical Mfg. Co., Ansonia, Connecticut

THE ELECTRIC RAILWAY IMPROVEMENT CO.
CLEVELAND, OHIO

We are prepared
to handle any high grade proposition where

"VARNISHED CAMBRIC
Wires and Cables
are required.

When using quality Wires and Cables use guality Tapes.
“MANSON" Tape, “OKONITE” Tape, "DUNDEE" Tapes.

THE OKONITE CO., Passaic, N. J.

Incorporated 1884

8Balea Ofices: New York—Allanle—

Pittadbergh~—8an Pranciace.

Agenls: Centrat Eleetrie Co, Chicago,

1it,  Peltingell-Andrewa Co., Boston,

\hu The F, D, Lawrencs Electrie
‘Cincinnati, Ohlo: piovelty Bloe-

trlc Co., Philadeiphis

Conadian Rmnmmﬂvu Engineering

Materisls Limited, Montresl,

Only reliable products can be
continuously advertised
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153,10)
TRIBI®G

Look for
the Green
LoopGuide

For the car shop
A quick, easy, but sure method of speeding up
work in the car shop—and keeping your rolling
stock on the road where it will bring in revenue—is
to provide your men with Triblocs on the many lift-
ing jobs inseparable from car shop work.
Send for Catalog 6-B
FORD CHAIN BLOCK COMPANY
2nd and Diamond Streets, Philadelphia, Pa.

(]

[}

N-L Type “C” Arch Roof Ventilator

Stuffy Cars

Empty Fare Boxes

Many people simply will not ride in poorly ventilated
cars. Why not encourage them to ride by making the
cars comfortable? N-L Ventilators make it possible to
keep them amply warm yet perfectly ventilated. They
change all the air in the car many times an hour. They
are weatherproof, dustproof, draftproof, silent—and good
looking.

Ask for a copy of “Superior Ventilation.”
It explains all.

The Nichols-Lintern Co.
7960 Lorain Ave., Cleveland, Ohio

Canadian Representative:
Railway & Power Eng. Corp., Ltd., Toronto, Ontario

Uil

Universal
Changer

' JOHNSO

The best chsnger on the market.
Can be adjusted by the conductor to
throw out a varying number of
coins, necessary to meet changes la
rates ‘of fares.

Flexible

Each barrel a separate unit, permit-
ting the conductor to Interchange
the barrels to suit his personal re-
quirements, and to fscilitate the ad-
ditlon of extra barrels.

JOHNSON FARE BOX COMPANY

Ravenswood, Chicago. 1l

International
Registers

Made in single and double
types to meet requirements
of service. For hand or foot,
mechanical or electric opera-
tion. Counters, car fittings,
conductors’ punches.

Exclusive selling agents for

Type R-11 HeereN ENAMEL BADGEs.

Douhle Register

The International Register Co.
15 South Throop Street, Chicago, Illinois

Direct
Automatic
Registration
By the
Passengers

Rooke Automatic
Register Co.
Providence, R. 1.

Gets Every Fare
PEREY TURNSTILES

or PASSIMETERS

th in your Pre ent Areas and
i it ystnet (ﬁm

Percy Manufacturing Co., Inc.
t01 Park Avenue, New York City

The Zone System of Fares
1s Successfully Collected
with the Aid of

CLEVELAND
FARE BOXES

Let Us Give You Particulars

The Cleveland Fare Box Co.
Cleveland, Ohio

Canadian Cleveland Fare Box Co., Ltd.,
Preston, Ont.

Coin Counting and Sorting Machines. Change Carriers

]
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BRAKE SHOES

AERA Standards
Brake Heads

Diamond “S” Steel Back and Lug Shoes
best for all equipment.

Manufactured and sold under U. S§.
Patent and Registered Trade Mark.

American Brake Shoe and Foundry Co.
30 Church Street, New York

332 So. Michigan Ave., Chicago

ELECTRIC RAILWAY JOURNAL

December 20, 192

Kitse
Cold Dinners

for your passengers?

Not if vou use

AJAX
BABBITT for ARMATURES

keeps the rolling stock rolling

The Ajax Metal Company

Established 1880
PHILADELPHIA

NEW YORK CHICAGO BOSTON CLEVELAND

P -prrub
 Jwing P4
w

g CORRECT IT
USE LE CARBONE CARBON BRUSHES

Wﬁ/&f”w

COST MORE PER BRUSH
COST LEBSS PER CAR MILR

W. J. Jeandron
345 Madison Avenue, New York

UL T T T

Pittsburgh Office: 634 Wabash Bldg.
Chicago Office: 1657 Monadnock Bloek

San Francisco Office: 525 Market Street
Canadl
an Dlnmbnm&zn.: T’l?r:utc Bupply Oo., Lid.,

Clip time—<clip costs with the
FLOWER BRUSH HOLDER

Reversible—Replaceoble Box

To start with this box is made of rolled plate which of

course wears longer than the softer cast metal.

YWhen fjoner sur
faces huve worn
1t s necessary
only to put fromt
plate in rear and
rear plute in froot.

Remember

You cao rebulld
aa old holder in
s few minutes
aad In your owa
shops st trifling
cost.

Yhen all four eur-
faces are worn,
new standard

ut all times.

What's more the
four cap ecrews
that bind the box
together are posi-
tively
secured
againet
loosening
by a special
form of sof{ brass
locking band
washer., Just as
secure as s cast
box.

Write now for
farther detalls,—
or better otlll get
s Flower Holder
and try It oub
yourself,

D. B. FLOWER
1217 Spring Carden St.
Philadslphla, Pa.

=
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bty
For Every Class of Service
General Offices and Works: Philadelphia
Officen: New York, Chicagn, St. Louls, Washington, San Franciaco
ST
i
HEADLININGS
. THE PANELYTE COMPANY, Trenton, N. J.
At
-
' G a L V a N l Z IN G “Differentiai Two-Car Train. Trailer dumping load clear of trench.”
HOT DIP Standard on Fifty Railways for
I e i e, 0 Track Maintenance  Teack Construction
the Standard Copper Sulphate Solution Test. Galvanized Products furnished, Ash Disposal Hauling Crossties
JOSEPH P. CATTIE & BROTHERS Placing Ballast Disposal of Waste
Gaul and Letterly Sts., Philadeiphia, Peana. Coal Hauling Snow Disposal
Concrete Materials to the Job

o

HITTIVITeTITh.

JAILWAY UTILITB (COMPAN

CAR COMFORT WITH EATERS

U T I L I T REGULATORS

VENTILATORS
41-151 West 22d B¢,
Chiecago, IIL

1328 Broadway
New Yock.N Y.

IHTTRITIRTNG

Write for
Catalopus

Excavated Material to the Dump

For Economy

THE CLARK CONCRETE BREAKER
‘THE DIFFERENTIAL BOTTOM DUMP CAR
THE DIFFERENTIAL COMBINATION
CAR-WHEEL TRUCK and TRACTOR

THE DIFFERENTIAL STEEL CAR CO.
Findlay, Ohio, U. S. A.

1 HASKELITE

It i3 economy to usc” Haskeiite roofs and Plymetl girder panels.
HNeadlinings and Inside linings nnder the windows can be elim-
inated. Car builders are doing this. You not alone save money
in first cost but your customer saves money in pperating cost
due to lighter weight caru.

Bineprint bonklet furoished upon reqnest.

HASKELITE MANUFACTURING CORPORATION
133 W. Washington Street, Chicago, 111,

ﬁ BEST TRUSS PLANK ELECTRIO HEATER EVEE PRODUCED

We make a specialty of
ELECTRIC RAILWAY
LUBRICATION

We solicit a test of TULC
on your equipment

The Universal Lubricating Co.
Cleveland, Ohio

Tule, Inc.. Eastern Rapresentative,
1617 Gotham Natlonal Bank Bldx Nﬂv Yerrk City

gf CAR HEATING & LIGHTING CO. BROOKLYN, N. Y.

The Most Successful Men in the Electric Railway
Industry read the

ELECTRIC RAILWAY JOURNAL

Every Weck

WE are now prepared to make prompt
delivery on all types of Scrapers and
Life Guards.

Repair partsz
olways on hand

Root
Spring
Scraper

Co.

Kalamazoo,

Mich.

SNy
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Complete satisfaction

Operating perfectly and requiring
minimum attention for maintenance
and lubrication, Earll Catchers and
Retrievers give genuinely satisfactory
results. Their refinement of design,
and mechanical superiority are sum-
marized in the following five features,
peculiar to Earll construction.

No-wear Check Pawl

Play for safety—
plus resiliency—
plus long life
By specifying

FORT PITT SPRINGS

FORT PITT SPRING &
MFG. CO.
Pittsburgh, Pa.

e

uiitiiliie, Car Heating and Ventilation

are two of the winter problems that you must
settle without delay. can show you how
to take care of both, with ope equipment.
Now la the time to get your cars ready for
pext winter. Write for detatls.

it

QULTEERRR

FreiWinding. Towsitn Sasine g WIULEE= The Peter Smith Heater Company
Ratchet Wind 7NN 6209 Hamilton Ave., Detroit, Mich.
Emergency Release o
Perfect Automatic Lubrication < s
SAMSON SPOT WATERPROOFED TROLLEY CORD
Earll Catchers and Retrievers
Mark Reg. U, 8. PaL O,
C.L EARLL’ York’ Pa. Made of extra guality T:c.l ‘nml;‘ bralded snd smoothly m.‘
Caretull lnaipecud and guaranieed {ree {rom fawa.
amples and Information gladly sent.
SAMSON CORDAGE WORKS, BOSTON, MASS.
-
The Kalamazoo Trolley Wheels HORNE & EBLING CORPORATION
50 CHURCH ST., NEW YORK, N. Y.
have always been made of en- B Hard Sterling Tralio D oeE
tirely new metal, which accounts e e e S
for their long life WITHOUT S e - = -5
INJURY TO THE WIRE. Da Motor and Controller Mall. roa and Brass
not be misled by statements of Parts Castings [
large mileage, because a wheel
that will run too long will dam- e
age the wire. If our catzlogue -
g:;',' ::’:h:h::_d':e LI&'E;E’& 100 New Users in the Last Ninc Months _i
EXCLUSIVE TROLLEY KASS SAFETY TREADS
WHEEL MAKERS IN THE HIGH
WORLD. in efficieocy and lasting qualities
THE STAR BRASS WORKS in weight, initial and upkeep costs
KALAMAZQO, MICH, U. S. A. Morton Manufscturing Co., Chicago
NI

N LTHO S BHT T T

Waterproofed Trolley Cord

SIWVER LAKE A

Is the finest cord that science and skill can produce.
Its wearing qualities are unsurpassed.

FOR POSITIVE SATISFACTION. ORDER
SILVER LAKE

It you are not familiar with the quality you will be
surprised at its ENDURANCE and ECONOMY.

Sold by Nat Waights end Full Lengtha

SILVER LAKE COMPANY

Menufacturera of bell, signal and ether corda.
Newtonville, Massachusetts

411

Only Reliable Products
Can be Continuously
Advertised
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EARCHLIG

POSITIONS WANTED

IDITOR, broad and thorough experlence !

financing and accounting ; all
inches rallway, electrlc and gas utifi-

8, open for engagement. Possess Initl-
ve and capable of assuming full con-

{ of all accounting matters. PW-758,
Electric Rallway Journal, Old Colony
Bldg., Chicago, 1il.

PETENT, experienced executlve, thor-
oughly familiar with ail detalis of bus
maintenance and operation, open for im-

ediate connection. Over six years' ex-

rience with largest and most successful
‘propertles, invites Investigation of past
orts. PW-762, Elec. Ry. Journal, 10th
e. at 36th St., New York.

CUTIVE, nine years manager of local
raliway system in industrla] town
eks larger opportunity. Thirteen years'
lor experience in engineering, transpor-
don and executive departments of large
unk Iine rallroad. Has glven special
udy to analyzing transportatlon prob-
and operating costs. PW-761, Elec-
ric Ralfway Journal, Real Estate Trust
Bldg., Phiiadeiphia, Pa.

&

MANAGER, are you In the field for
. superintendent of equipment or master
mechanic. If 8o you should realize that
‘actical experfences is an important fac-
in successful handling of thls depart-
. 15 years In the rallway fieid, In-

flatlon, malntenance and operatlon.
'W-763, Elec. Ry. Journal, Real Estate
Truet Bldg., Phlia., Pa.

ERINTENDENT—City or Interurban;
1 ve years' successful experlence in
maintenance, operation and pmnbllc rela-
tions. PW-757, Electrle Railway Jour-
nal, 10th Ave. at 36th St., New York.

FFIC and transportatlon superintend-
t—Experienced Interurban and eity
llway and bus opcration, deslre to con-
t with organizatlon lnaugurating bus
service. PW-759, Electric Railway Jour-
1al, Leader-News Bidg., Cleveland, Ohlo.

FOR SALE *Ra Eetiment

1—Parlor Chair Car, built by American 1—Expreas Car built by American Car

£t —se, Company, length 50-ft., equipped with

f:;ncﬁgm:;ff'uu] enen 1!:1 4:1‘;: br:;l:: air hrakes, stove heat. Brill standard

y equipp . double trucks. Electrical equipment 4

electric beating system. Brill etandard G.E.—87—40-hp. motor and K-28
donble trucka, 65-hp. motors. Type M controller.

Canssolisy. 1—Line Car, 24-ft. loog, Electrical equip-

6—Interurban Passenger Cars, built by ment consista of 2 G.E.—~1000—35-bp.

American Car Company, length of cars motors and K-10 coatroller,

49-ft., eeating capacity 50, fuily | Cara io splendid conditfon, finished in both
equipped air brakes. Electrical equip- l;%".an énd plu::h.sa %810' qulclg an}a. ‘v,va offer
ment 4 G.E.—87—40-hp. motors and esa Lars a each, f.0.b, cars.
K-8 controllers. Smith heaters and IV,VO';‘},‘:ed‘“ EHE PO Gl DS S

1 h 5
Brill atandard double trucks. invited. " Ghieksa Dirick TEsPetion

HYMAN-MICHAELS COMPANY

Rails, Locomotives and Cars
Main Office—CHICAGO—Peoples Gas Bldg.
District Offices: New York, Pittsburgh, St. Louis, San Francisco

SRENIAPAARORRERRRI RMARRIINY 0N TS " FOR SALE
A Two Single Truck
New layin Snow Sweepers
1 on
Fmocs All Railo and Complete
pSFLICE BARS “:1:';{;}':5‘”:55 Ready for operation
au, = . ..
“FiEraTes shisttae anc Splendid condition
SRACES destination. T 't Eq °pment Co
ransi uil 2
Ln B- F eY® Co’ Cars — Motors
P R £ 501 Fifth Avenue, New York

WE WANT TO BUY
30—West. 308-C.V.4

MOTORS

Have yon any to offer?

ELECTRIC EQUIPMENT CO.
Commonwealth Bldg., Philadelphis, Pa.

WANTED

ﬁd»r for Oak, Cor Stock, Croes Ties,
Switch Ties, Timber. Have four mtlia in
gmr:gon. A lt;&od “:ln% ‘or tIL:ber. grades
£ teed. ce g !
qualoted. g 5% el
ENARO LUMBER MFG. CO.

411 Aouw Bldg.. Littla Rock, Ark.

ATISFACTORY
ALES

Different Each Week

The business wants of concerns and individuals are
varied and always changing. Each day brings new
wants; each day finds others filled.

In the The
SEARCHLIGHT  SEARCHLIGHT SECTION

SECTION
there is of this paper advertises the business wants of the
something organizations and men in this ficld. As their wants
of interest change, so do the “Searchlight” ads.
for

R For Every Business Want

Think “SEARCHLIGHT" First

a-20
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WHAT AND WHERE TO BUY
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with
Names of Manufacturers and Distributors Advertising in this Issue
i C tator Sintt Detective Sersice Gas-Electrie
‘&&'ﬂ"%&?%ﬂoﬁ"q St. I‘;u'{:?:::'p(g‘m AR l'!;j: m:u. ;: !é;ux;p;&u Co. Wish-Service, P. Edward General ec-

Rece erceolers " Beata ne ectric . Doors & Door Fixturea n‘mﬂ
Ax';nnolllvﬁ?n: c'?:" P Hale-Kiiburn Co. Westinghouse E. & M. Co. Hale-Kilburs Co. #nﬂnﬁmm E. & M. Co
Anchora, Gay HBoywood-Wakafleld Co. Commntatnr Troing Deviees St. Louls Car Co. COntes

Elec. Service Supplies Co. | Bushings, Caao iHardened and | Geuersl Electric Co noor Operating Devlm Bl Ca at
Qhio Brass Co. Manganeso Commuotators or Psrta rill Co., e J. St. Louls ﬁa.
Westinghouse E. & M. Co, Bemia Car Truck Co. Cameron Elec’l Mfg. Co. Gener-l Electrlc Co.’ Gear Blanka

Brill Co., The J. G. General! Electric Co. ﬂe{hllhm Steel Co.

Armature Shop Toola
Elec. Service Supplies Ceo.
Automatis Reluru Switeh

ands
Ramapo Ajax Corp
Automatle Safety Switeh
tanda
Ramapo Ajax Corp.
Axl
Beau.zln Car Truck Co.
Bethlchem Steel Co.
Brill Co., The J. @.
Johnson & Co., J. R.
St. Loula Car Co.

Laclede Steel
Babhitt Metal
Ajax Metal Co.
Badges and Butlona
Elec. Service Suppllu Oo.
Int. Regiater Co.,
Bearinga and Bearing mu.u
Ajax Metal Co.
Setin O Tk o

Der: ectric
More-Joneo Brass & Metal

Co.
S8i. Loula Car Co.
Weallnghouse B, & M. Co

Bearings, Conter and Roller
14

Slde
Baldwin Loeomolivo Wks.
Stocki Co., A.
Bﬁ%]‘é‘ O{’gn
0. o J
Eleo. Service Sanlln Co.
8t. Loul- Car Co.
Boller
ngcoek & Wileox Co.
Bond Tesiers
A':nor. Stesl & Wire Co.
Elec, Service Supplies Ce.
Boading Apparatna
Amer. Steel & Wire Co.
Electrie Rallway Impi. Oo.
Elec. Service Suppliea Co.
Ohlo Brass Co.
Rallway Track-work Ce.
Bonds, Rall
Electric Rallway Impt. Co.
PFloc, Service Suppliss Co.
General Electric s

Westinghouse E. & M. Co.

Boxrs, Bwiteh
Johns-Pratt Co.

Brackets and Crosa Arma
(8es also Polen, Tiee,
Pnltl. ote.)

American Bridge Co.
B&Gl Expluded Steel Truse

Forg Co., E. G.
8t. Louis Csr Co.
Cabln] (8ee Wires and
on)
Cambrie Tapea, Yellow and
Blaek Varnished
Irvington Varniah & Ins. Co.
Mica Insulator Co.
Carbon Braushre (Seo Scushea.
Carbon)

Car Panel Safety Switchea
Welunrbnnu E. & M. Co
Cars,

Dlﬂereull-l Steel Car Co.
8t. Louis Car Co.

cll Lighting Fiztures

Elec. Service Supplies Co.

Car Panel Safety Switehea
Consolidated Car Haat'g Co.
Weastinghouse E. & M. Co.
Cars, l‘mrnxrr. Freight, Ex-

8t. Louls Car -
Wason Mg, Co.

Cacs, Gas Ralil
8t. Louia Car Co.

Cars, Belf-Propelled
General Electrio Co.

Car Wheela, Rofird Steel
Bethlehem Steel Co.

Castings, Drass, Composition

or Copper

Ajnx Metal Co.

A}:dnmn n Mfg. Co., A. &

Mcére-jonet Brass & Metal
0. »

Castinga, Gray Iron and Steel
Bemis Car Truck Co.

St. Louia Car Co.

Castinga, Malleable and Braas
Amer. Br. Shoe & Fdy. .
Beml!s Car Truck Co.
8t. Louls Car Co.

Catehera and Retriavers.

Trolle,
Earil, (.( I.
Eloc, Service Suppiles Co.
Ohio Brass Co.
Wood Co.. Chas. N.

Catonary Comatruction
Archbold-Brady Co.

Change Curriecs
Cleveland Fare Box Co.

Cirenlt-Brrakers
Andemn A. & J. M.,

Co.
Oennrll Electrio Co.

B Wecunthou.a E. & M. Co.

lectrl Serv{ Equipment ogo T shionse B it W
Bubbud &&o. nWlmlll:d Cabire
QGhio Brass Co. 08SCT
Brake Adfusters Elec. Ry. Bqnlgment Co.
Nstional Ry. Appliance Co. g‘;f' sfmm llea Co.
Wastinghouse Tr. Br. Co. s e

1lubbard &

Srako 8hoes Ohlo Brass Co.

Amer. Br. Shoe & Fdy. Co.| Wesiinghouse E. & M. Co.

Bemls Car Truck Co.
Brill

-~ The J. Q.
St. Lonis Car Co.
Brakes, Brake Systoms and
Braks Parts
Allls-Chalmfn Mig. Co.
8 Car Truck Co.

Brlll Oo.. The J. Q.
General Electric Co.
Natlonal Brake Co.
8t. Loms Car

Safety &r Devices Co.

Brushes, Carbon

General Electric Co.
Jeandron, W. J.

le Carbone Co.
Wmlnthonu B, & M. Co.
Rrosh Folders

D. B. Flower

Rrushes, Wire, Pnenmatle
Ingersoll-Rand Oo.
Bnlkheads

Haskellte Mfg. Co.

a.
Garford Motor Truck Co.
International Motor Co.

Cleaners and Scrapers. Track
(See also Saow-Plows,
Sweepera lnd Broome)

Brill The J. G.
Root Sprink Scraper Co.
3t. Louls Car Co.

Clnatecs and Socketa

General Electric Co.

Coal and Ash llandling (See
Conveying and Holating
Marhinery)

Bn.ndlnx and Winding
Machincs

Elec. Service Supplles Co.

Colls, Armature and Field

General Electrie Co.
Westinghouss E. & M. Co.
Colls, Choks and Kleking
Tlec. Service Sapplies Co.
Plectrie Co.

estinghouwe E, & M. Co.

Coln Counting Machines
Cloveland Fare Box Co.
Intern’] Register Co.
Johnson Fare Box Co.
Coln Sorling Machines

Cleveland Fare Box Co.
Coin Wrappers

Cleveland Fare Box Ce.

Mica Insulstor Co.
Wealinghouse E. & M, Co.

Compressara, Air
General Electric Co.
Ingersoll-Rand Co.
Sallivan Machinery Co.
Westinghoues Tr. Br. Co.

asors, Alr Poriable
Ingersoll-Rand Co.
Sullivan Machinery Co.

Comprranorn, Gas
Sallivan Machinery Co.

Conerete Relnforeing Barn
Laclede Steel Co.

Condensera
Allls-Chalmers M!lg. Co.
General Electric Co.
Ingersoll-Raad Co.
Weatinghouse E. & M. Co.

Condenser Papers
Irvington Varnish & Ins. Co.

Connectors, Bolderlesa
Doascrt & Co,
Westinghouse E. & M. Co.

Connectors, Traller Car
Elec. Service Suppltes Co.
Ohip Brasa Co.

Controllers or Paria
General Electric Co.
Westioghouss E. & M. Co.

Controller Regulatora

Elec. ce Sapplieas Co.

Controlling Systema
Genersl Electric Co.
We«llnrhonn B & M. Co.

Conrverters,

Ao On almers ™ M1g. Co.
General Eleciric Co,
Weniinghouse E. & M. Co.

Oonvleyln: and olating Me-

nery
Columbis M. W. & M. 1. Co
Copper Wire
Anaconda G:xmer Mining Co.
Page Steel & Wire Co.

Cord, Beil, ’!‘rolk-y Reglster
Brill Co., The J. G

Elec. Bervice S8uppliea Co.
internat'l Regiater Co., Tha
Roedling’s Sona Co.. J. A.
8t. Louls
Samson Cordsge Worka
Silver Lake Co.

Cord Connectors and Couplers
Elec, Service Suppltes Co.
Samacn Cordage Worka
Wood Co., Chas. N.

Coup}an. Car

Westinghouse Tr. Br. Co.

Cranes
Allis-Chalmers MIg. Co.
Industrial Worke

Cranes, Gra or Eleetric
Industrial Works

Cranes, Locomotive, Motor
Trurk & Portable
Indusirial Worke
Cromn Armsa (See Bracketa)
Crossing Fonndations
International Stee] Tle Co
Croasings
Ramapo Ajax
Croasing Hl:nal- (Seo Sig-
nala, Crossing
Cromaing. sz & Switeh
Ramapo Ajax ’
Cromaing Manganese
Bethlehem Stee) Co.
Ramapo Aljax Corp.
Croasalnge, Traek (See Track,

Curtalns and Curtaln Flztures
Brill Co., The

J. @,
Elec, Service Bupplies Co
Morton Mfz. Co.

. Loul- Car Co.
Dealec’s Maehinery

Elec. Equipment Co.
lymsan-Micheels Co.

Transit Eaqulp. Co.
Deralling Derlcel {Ses aluno
Track V

Wh-rton Jr. & Co..
Deralling 8witehes, 'l‘n Rlll
Ramapo Ajax Corp.

Nat'l Pneumatic Co. Ine.
Safety Car Devices Co.
Doora, Folding Vestibhale
Nat'l Pneumatle Co. Ine.
Drilla, Roek
Sullivan Machinery Co.

Drilla, Traek

Amer. Stee] & Wire Co.
Elec. Service Sup. Co.
Ingersoll-tand Co

Gbhlo Brass Co

Dryers, Sand

Elec. Service Supplies Co.

Ears

Aoderson Mig. Co.. A. &
Ohto Brass Co.
Eecanomizers

Power Specialty Co.
Electrieal Wires and Cables

Amer. Electrical Worka
Roebling’s Sons & Co. J. A
Fleetrie Grindera

Railway Track-work Co.
Rall Welding & Boading Co.
Eleetrodea, Carbon

Rallway Track-work Ce.
Elesetrodea, Sieel

Ratlway Track-work Co.
Englneera, Couwmn. Con-

teacting and Opersting
Alljson & Co., J. S
Archbold-Brady Co

Reeler, John A.

Mbhine. J. Rowland
Buchanan & Layng Corp.
B‘\:‘r:uln of Comm. Econom-

Day & zunmermnnn. Ine.
Drum & Co.. A. L.

Ford. Bacon & Davia
Hemphill & Wella

Holst, Engelhardt W.

Stevena & Wood, Inc.
Stone & Webster

White Eng. Corp., The J. G
Engloes, Gas, 01l or Steam
Allls-Chalmeras Mig. Co.
Ingersoll-Rand Co.
Westinghones £ & M, Co.
Exterior Side Panela
Haskelfte Mfg. Co.

Fare Boxes
Clevelapd FPare Box Co.
Johnson Fare Box Co.
Nat'l Ry. Appliance Ce.
Fences, Woven Wirs and
Fence Posta
Amer, Steel & Wire Co,
Fenders and Wheel Guarda
Brill Co.. e J. G.
Consolldated Car Fender Co,
Elec. Service Supplies Co.
Roo! Spring Scraper Co
St. Louia Car Co.
Star Brass Works
Fibre and Fibre Tubing
Weatinghouss E. & M. Co
Fleld Colla (See Colln)
Fiaxilnum Insnlation
Nut’l Ry. Appliance Co.
Finodlighta
Elec. Serﬂee Supplies Ca.
& Croasings, Tee Rail
Bethlehem Steel Co.
apo Alax Corp
Frogs., Trark (Seo Track
Warkl
Froge, Trollev
Anderson MIg. Co. A. &

J.
Ohio Bram Co.

Funea, Cartridge, Non-Refili-

able and fligh Voeltage
Johns-Pratt Co.

Fuses, Curtridge, Refillable
Johns-Pratt Co,

Fuses and Fuse Boxes
General Electrie Cn.
Westilnghonse F. & M. Co.

Fuses, Refilinble
General Electrie Cn,

Galvanlzeras, Hot Dip
Jos, P, Cattle & RBros.

Graketa
Westinghouse Tr. Br. Co.

Grinding Blocks and 2
Ralway Track-work (

Ground Wires
Page ‘?ml & Wire Co.

Guard Rall Clampe
Ramapo Ajax Corp.
Guard Ralls. Tes Rall &

Headiin|
Heakelits Mfg. Co.
Panelyte Co.

fleaters, Bas
4 try

Westinghones E. &

lll'hﬁ’nt Choth,

Geaeul Electric Co. y

Irvington Varnish & Ins. C

Mle:!lmlnor Co. '
te
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Pneumatic Tie Tampers

Labor-aiding tools that enable a
small gang to equal the work out-
put of two to three times the same
number of men working by hand.
Pneumatic tampers also make a
uniform, smooth and firm track
that stands up twice as long as that
tamped by hand.

Ask for actual performance re-
ports on the savings made by
pneumatic tamping methods and
other labor-saving air tools in
track work.

INGERSOLL-RAND COMPANY
11 Broadway, New York

Offices in all principal domestic and foreign cities

For Canada refer Canadian Ingersoll-Rand Company, Limited
260 St. James Street, Montreal, Quebec 201-TT

McGuire-Cummings Manufacturing Co.

General Offices:
111 W. Monroe St., Chicago, Ill.

Street Cars
Trucks

Snow Sweepers

LG T T T

The “Ideal”
Trolley Wheel

‘For Electric Railway
and Crane Service

Advertisements for the
Searchlight Section

Can be received at the New

York Office of Electric Our new type, low carbon steel flanges are softer than the
Ratlway Journal overhead, thereby conserving it.
: Perfect balance allows the Ideal to follow the wire more
until 10 a. m. closely and with less spring tension.

The contact ring and hub is made of pure new copper with

‘ ‘ ’ d d a small amount of tin, giving a low electrical resistance.
e nes as Sales Representatives:

EDWARD P. SHARP

R. D. NUTTALL CO.
F ” S d L. E. HARMON, Prop. Pittsburgh, Pa.
or tssue out dSaturday 308-14 Terrace NATIONAL BRAKE CO., Inc.
Buffalo, N. Y. Buffalo, N. Y.

0220
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General Electric Co.
Irvington Varnish & Ina. Co.
‘lJ(li‘cu 'Inl!g:lor Co.
onite
Weaatinghouse B, & M. Co.
insulation Slot
Irvington Varnish & Ins. Co.
{nsulatora (Seo also Line
Materlal)
Elec, Ry. Equipment Co.
Blec. Service Supplies Co.
genelu! Elet(:)lnc Cg.
emingray
Irvington Varnish & Ins. Co.
Ohio Brass Co
Weatinghouss E & M, Co

{nsulator Pina
ec. Service Supplies Co.
Hubberd & Co.
Jdacka (Seo also Cranes,
Holsts and Lifts)

Buda Compan
. Service gupnﬂu Co.

doints, Rail (See Rall Jointa)
Journal Boxes

Bemis Car 'I‘mck Co.

Brill Co., J. O.

8t, Loula Car Co.

Jnoetlon Boxes

Std. Undettround Cable Co.
Lamps, Guards and !‘lxturu

Elec. Service Sup.

General Electric Co.

Westinghouse E, & M. Co.

Lamps, Aro & Incandescent

(See also llesdlighta)
Genoral Electric Co.
Westinghouse E. & M, Co.
Lam Slgnal and Marker
Nichols-Lintern Co.
Lanterns, Classification
Nichols-Lintern Co.

htnlng Proteetion

lec, Service Sup. Co.
General FElectric Co.

Ohio Braes Co.

Shaw, Henry M
Westinghouse E & M, Co.
Line Material (Sco alwo

Bracketa, Insulators,

WWiren, ote.)
Archbold-Brady Co.
Columhia M. W, & M. 1. Co.
Dogaert & Co.
Electric Ry BEquipment Co.
Elec. Service Sup. Co
Hubbard & Co.
M‘é)N-Jonen Brass & Meta)

Ohio Brass Co.
Weatinghouse B. & M, Co.
motives, Electrie
Baldwin Locomotive Wks.
(h}‘ecrgu! Electric Co.
u.lre-Cmnmlnn Mlg. Co.
St. Louia Car Co.
Wzmlnrhou:e E. &M
{ocomotives, O Enrlno.
Electric Driven
Ingersoll-Rand Co.
lL.ubrieating Engineers
Galana Signal Ol Co,
Standard Oil Co. of Ind.
Texaa Company
Oniversal Lubrieallnt Co.
f.uhrleants, Oil and Grease
Galana-Signal Oil Co.
Standard Oil Co. of Ind.
Texaa Compan,
Universal Lubrfcaunr Co.
Machlnery, Insuinting
Amer. Inaulating Mach. Co.
Manganese Steel Guard Ralls
mapo Ajax
\lannnou Steel s‘vlk.hu.
Frogas & dnn
Bethlehem Steel Co,
- Ramapo Ms.lx f 5
snganese  Stee sl
Trark Work D«!

Bethlehem Stoel Co,
“elrnn (Seo Instruments)

Mlm Insulstor Co,
Moalding, Metal
Allta-Chalmeras Mrg. Co.
Mator Buses (See Buses,

Motor)
Motor Leads

Dossert & Co.
Matars. Electrio
Weallnrhouse BE. & M. Co.
Motors and Genorntor Sota
Genern] Electric Co
anrmru s Seats
Allia-Chalmere

gll'ﬂl % MJ' Q.

ec. Service Sup. Co.

Hale-Kilburn Co,
Heywood- Wnkene!d Co.
St. Lounla Car Co.
Wood Co.. Chas. N,
Nuts nnd Bolta
Bethlahem Steel Co.
Bemia Car Truck Co
Huhbard & Co.

1])! Heaters

ower Specialty Co.
Otle (See Lahricanta)
Omnlbusea (See Buses.

Motor)
Oxz-Aeuylenr

(See Cutting
Oxy-Aret;lene)
Palnts and Varnlshes

(Inaulating)

Mtca Inmulator Co
Natlonal Py, Appliance Co.

ELECTRIC RAILWAY JOURNAL

l’nvemenl Breakers

Ingersoll-Rand Co.

Sullivan Machinery Co.

Paving Briek Vitrified

Nat'l Paving Brick Mfrs.
Ass'n.

Paving Material

Amer. Br. Shoe & Fdy. Co.

Pilﬁknpns. Triollag 'th"e Co
ec. Service Supplies .

Ohio Brase Co. o

Pi’:lllon mﬂ Sappliea Co.
ec. Service® Sapplie

General Electric DCE n

Wood Co., Chas. N.

Finlons (See Gears)

Plna, Case Hacdened, Wood
and

Weetinghouse Tr. Brake Co.
Plns, Wood & Iron

Sharp, Ew. P,
Plpe Fittings

Wenin:houu Tr. Brake Co.
Planers (See Machine Tools)
Plates for Tee Rall Switchrw

Ramapo Ajax y
Pllers, itubber Insulated
Flec. Service Sup. Ce.
Pneumatio Tools
reoll-Rand Co.
Pole Line Itardware
Bethichem Steel Co.
Foles, Metel Sirent
olead, ree
Bates Expanded Steel Truse

Blec. Ry. F‘qulpment Ca.
Hubbard & Co.
FPole Relnforelng
Huobbard & Co.
Poles & Tiea Treated
Beil Lumber Co.
International Creosoting &
Construction Co.
National Pole Co.
scon Steel Co.
Poln.m':lﬂ. Posts, Piling &

Bell Lumber Co.
International Creosotlng &
Conatruction Co.
Nations) Pole Co.
Truecon Steel Co.
Foles, Troltey
A;Aderwn Mfg. Co., A. &
Elec. Servico S?Dllﬂ :
Nuttall Co
Boon %
Poles, ‘l‘uhutu Steel
Elec. Ry. Equipmest Co.
Elee. Service Sup. Co.
"ortable Grinders
Buda Company
FPotheads
Okonite Co.
Power Saving Deviees
Nationa} Ry. Apnu-.nco Co.
Preasure Regulators
General Electrio Co,
rEVanlnthouu E. & M, Co.

Allle-Chslmen Mfg. Co.
Ingersoll-Rand Co,
l‘nmr-. Alr Lift
Ivan Machipery Co.
Pumps, Vacoum
Ingersoll-Rand Co.
Sullivan Machigery Co.
Punches, Ticket
lnlern'! Reglater Co The
Wood Co., Chas.
Rall Rracee & Fuu-nh‘-
Ramapo Ajax Corp.
Rall Filer
Co., Ph!
rind (Sec Grinders)
Jolnt'
Carne m Slea! Co.
Joint Co.
Ral} Jolnh—“’elded
Lorain Steel Co.
Ralla Relnylnz
ster Co.
vann \Ilchacls Co.
Ralla, Stee
Bethlehem 8teel Co.
L. B. Foater Co.
Carnegle Steel Co.
Rallway Paving G\uub Stoel
Godwin Co., Inc.. W. 8.
Rallway Snle!y Bwltches
Westinghouse E. & M. Co
Ralt Joints

allway Track-work Co.
Rattan
Brill Co., The J. G,
Elec. Service Supplies Co.
Hale-Kilburn Co.
Heywood-Wakefield Co.
McG

Mhtorn and Fittings
Brill Co.. The J,
Elec. Service Supplies Ca.
Intern’) Reglster Co., The
Régkc Antometic Register

St. Loula Car Co.
Reinforcement, Conerete
Amer, Stee]l & Wire Co.

Repalr Bhop Appliances (See
ep- Onllplluull and
\Hndlnt Muhlnu)
Elec. Servies Supplies Co.
Repalr Work (See also Colls)
General Electric Co.
Weatinghousa E. & M, Co.
Replacers, Car
Elec. Service 8up. Co.
Ry i e Tobe
ner
‘Westinghouse B & M. Co.
Retrievers, Trolley (B8ee
Catehers and lutr'lcverl.
Trolley)
h
BGeﬁnl Elle%dc cgo
Mica Insulstor o
Westinghouss B. & M. Co.
liers, Shade
nl‘;n':'itl‘md Shade Roller Co.

Hukellta Mig. Co.
Sandera, Track
Brill Go, The d. G.
Elec. Service Eupplies Co.
Nlchols-Lintern Co.

Sash Fixtures, Car
Brlll Co, The J. 0.

Louls Car Co.
th. Mahl Car Window
Hale-Kilburn Co.

. Track (Rea Clean-
S(Ill)e:l.‘ Gerapers, Traek)
Serew Drivers, Rubber

Insuln

Blec, Service Sup. Co.

Seate, Bus
Heryood Waks kedsid Co.
ood-Wakefle!
8t. Louis Car Co.

Seats, Car (See slao Rattan)
Brill Co., The J. O.

burn Co,
Tleywood-Wakefield Co.
S$t. Louls Car Co.

Suun: Mateelals
Brill Co.,

Q.
Heywood-Wakefield Co.
8t. Louls Car Co.

Second Hand FEgquipment
Electrio_Equipment Co.
{lyman-Michaels Co.

ansit  Equip. Co.

Shadew, \utlbnlo
Brill Co., The J.

Shovels
Allle-Chalmera Mlg.
Brill Co., The J. G.
llubhard & Co.

Side Dearlogs Ss” Bearlngs

Center and Ride)

nals, Car Startio

ec. Service Sap. Co.
Nat'l Pneumstic Co. Ibe.

St{ Indieating

lchoi-—Llnurn Co.
enal Systems, Bloek
Service 8up. Co.
Nnchod Signal Co.. loc.
U. 8. Electric Signal Co.
Wood N.

Co.. Chaa
Slignal Bntemn, chhwuy
onsing
Nachod stmnl Co., Inc.
U. 8. Electric Signal Co.
Slack Adjusters (S8ce Rrakrs
Adjnstres)
Steet Wheeln and Cutters
Anderson Mg, Co., A, &

« My
Elec. Ry. Equipment Co.
Elec. Service Supplies Co.
Morc-Jooes Brass & Metal

Co.
Nuttall Co.. R. D.

Bmnkeatacks, Car
Nkhoh-Llnl.ern Co.

Snow Sweepere, Ratta
Heyvood-“'ukeﬂeld 00

Boow-Plows, Sweepers

Brooma

Bril} Co., e J. G,
Conso!ldalrd Clr Fender Co.

McGuire-Cummings Mg, Co.

St. Louls Car Co.
Boldering and Drasing Ap-

parstuos (8ee Welding

Processea and Apparstus)

Eperial Adheslve Papers
Irvington Vamish & Ine, Co.

Speclal Trackwork
Bethlehem Stee! Co.

Buda Company
Loraln Stee! Co.

Spikes
Amer. Steel & Wire Co.

Spllelng Compounds
Westinghouse E. & M. Co,

Spllelng Sleevea (See Clamps

and Conneetoras)

Springs, Cnr and Truck
Amer. Steel & Wire Co.
Bemlis Car Truck Co.

Bril Co., The J. O
Fort Pitt Spring & MIg. Co.
St. Lounis Car Co,

Sprlnlklé:x. ’l‘rnrk and Rond
McGu!m—Cnmm!m Mtg. Co.
8t. Louis Car Co.

Steel and Steel Produets
Morton M{g. Co.

Co.

and

Stepa, Car

Morton Mfg. Co.

Btokers, Meehanleal
Babeock & Wilcox Co.
Westioghoues E. & M. Co

Storsze Battecles (See Itat-

terles, Storage)

Steain, Inanlatora
Anderson M(g. Co..

J. M.
Ohlo Braea Co.

Strand
Roebling's Sons Co. J. A.

Subway itoxes
Johps-Pratt Co.

Superheaters
Babcock & Wilcox Co.
Power Spedalty Co.

Bweepers, Rnow (See Soow

Plows, Sweepers and
Brooms)

Switeh Stands & Fixiuces
Ramspo Ajax Corp.

Switches, Safoty
Johns-Pratt Oo.

SBwlitzhes, Seleetor
Nichols-Lintern Co.

Switches, Tee Rall
Ramapo Afsx Corp.

Switehes, Track (See Trark

Special Work)

Bwitehes and Swltchboards
Allis-Chalmers MIg Co.
Elsc. Service Supplies Co
General Electric Co.
Westinghoues E. &

Tampers, ®
Ingersoil-Rand Co.
Rallway Track-wurk Co.

Tapes and Cloths (Nee Insu-

l_rlllnr Cloth, I'sprr and

Tee Bnﬂ Soedal Trlek Work

Bethiehem Stee! Co
HRamapo A}u Corn.
Telephones and [’arta
Elec. Service Supplies Co.

Terminals, (able
Std. Underground Cable Co.
Teating Dovices, Meter
Johns-Prstt Co.

Testing Instruments (See In.

struments, Eleetrical Mens-
nring, Testlng, ete.)

Thermostata
Gold Car Heating & Light-

ing
Otility Co.

Co.
M!'n
Smith Heater Co..

A&

& M. Co.

December 20,
Teolley Ma

Bates |

J. M.

Elec. Service S
N&N-Jonea 3
Ohio Brase Co.

Trolley Shor i ,
Miller Trolley Shoe |
Trolirys &

Tleket Choppers & 1
Elec. Serv Bunnll- Oo.

Tirs and Tie Rods. Steel
Carnegle Steel Co.
International Steel Tie Co.

Ties. Wood Cross (Ree Pales,

Ties, 'osts, ete.)

Tool Steel
Bethirhem Steel Co.

Toels. Track & Mincellaneons
#mer Steel & Wire Co.

& Co.
Rallway Track-work Co.
Torrhes, Aectylone (See Cut-
ting Apparatas)
Tower YVagons and Aute

Tracks

McCardell! & Co., J. R.
Towers and Traosmisslon

Structures

Archbold-Brady Co.

Balcs Expanded Steel Truss

Westinghouse E, & M. Co.
Track Orinders
Railway Track-work Co.
Rall Welding & Bonding Co
Trackleas Trolley Cara
St. Louis Car Co.
k. Speciat Work
Bethlehsm Steel Co.
nud- Company
. Switch & Croesing

C
Ramapo Ajsx Corp.
Vb!'h.mon r.. & Ca.;
ne
Transler (See Tickets)
Traneformers
Allls-Chslmers Mfg. Co.
General Electrie Co.
Westinghousa E. & N. Co.
'l‘rndl Safety, Stalr, Car

Monon Mfg. Co.
Trolley Bases
A;ul;?on Mtg. Co.. A. J. &

Flec. Service Suppliea Co.
General Electric .
M&Monu Brass & Metal

Nuttall Co., R. D.

Ohio Brass Co.
Trolley Bases, Retrlev m
APd;‘rson Mlg. Co. A. &

Elec. Service Snppliea Co.
Nuttall Co.. R. D.

Ohio Braas Co.

Trolley Busen

Brill Co.. The J. G.
General El«'!rl Co.

Weatinghnuse E. & N. Co.

Vitelfied Paving
\‘Anl'l Paving

Rallway
Wreldlng W‘lrr & Rod
Page Steel &

Wheel Qhul-

Ohl Br
o
Westinrhouss ! &
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Carey Elastite
Rail Filler is
made to fit
any rail sec-
tion.

Tracks at Oil City, Pa., Carey Elastite Rail Filler Used

On curves
as well as tangents

Carey Elastite Rail Filler is easily shaped on the job to Elastite Rail Filler
fit any curve. It can be fitted over splice-bars and bolt- is easy to install. A tap of
heads by simply cutting it out with a hatchet. Every inch aSmaligia) it in diglyen
5 5 of the rail. Carey Elastite
of the rail is cushioned. - Rail Filler is a composition
of specially-tempered asphalt
Street railway and city engineers agree that Carey and fibre which is used as a
Elastite Rail Filler saves many times its cost by the ::;“:‘:d"t‘;:""p“a",’:l‘::;‘z“ e
reduction of pavement and track maintenance. The ab- sorbihERtealieathpatt, bail-
sorption of rail-vibration, the prevention of water and vibration, and traffic-noise.
frost action, and the dissipation of traffic-impact, saves It is preformed to fit any
both the track and the pavement. railseciion il s Fdily
shaped on the job to fit any
. - track-curve. It is unaffected
The use of Carey Rail Filler secures these advantages by fginlire or temperstore
and, in addition, materially reduces traffic-noise. changes and is enduring

under all service conditions.

THE PHILIP CAREY COMPANY
53 Wayne Ave., Lockland, Cincinnati, O.

RAIL FILLER
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CHILLINGWORTH Address all Mall to Fort Office Box
hg::i’:cz Gear Cases CAR AXL ;
Bsat for Ser':lco—Dur:::ﬁty and J. R. JOHNSON AMJD c&.

Economy. Write Us.

Chillingworth Mfg. Co. snm:-"r:nu’.:;:'.; : Turned—Oarbon
Jurney City, N. J, Heat Treated m.‘&nﬂl?.znl Bars,

Northern CEDAR POLES Western

We guerantee
all grades of poles; also any butt-treating specifications

BELL LUMBER COMPANY

Minneapolis, Minn.
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Forty Years of Progress

........ o | THE STREET BAWAY JOURRAL

J.C.BRILL & CO,,

PHILADBLPEIA.

By ot

TRAMWAY

CARS

a0 et

tsamess Which Appeared in the Pivet fsans of the “Btseet Rallway Joureal”
1634, The Beitl Compuny 13 ths Duly Adrerliver of that Firet louew thal
o

Rewm, he Todsy und it Hes Boen Kepressnted in Practicslly Every leane
Bisce that Time.

THE J. G. BRILL COMPANY [

PHILADELPHIA,L PA., ‘

AmMerICAN Car Co — G.C.KuHLMAN CAR Co. — WasoN ManNFG Co.
ST. LOWIBE MO. CLEVELAND, OHID. SEPR2INCFIELD. MASES.

In marking its fortieth anniversary in its
issue of December 6 the Electric Railway
Journal reproduced on page 948 the first
Brill advertisement in the very first issue
of the old Street Railway Journal No-
vember, 1884.

While the advertisement appeared six-
teen years after the company started to
manufacture horse cars, the type of cars
illustrated, when compared with modern
types, shows the great advance which has
been made in rolling stock design and
construction during these forty years.
Such a long association with the industry,
which this company has had the privilege
to enjoy, has resulted in an unshaken
belief in its continued development and
ability to meet the very exacting require-
ments of mass transportation.

MAZ»I-4ZM
1

1
\x ;

-
7

One hundred and fifty cars of this type are now on order for Brooklyn




1 ype LI —the Low-/Viaintenance compressor

THE popularity of the CP
Compressoris evidenced
by repeat orders—the best

recommendation for any
machine—received since
January 1 for more than
700 new units. The CP
line includes designs for
any class of service, city or
interurban, and the main-
tenance cost averages only
$3 per Compressor per year.

General Electric
Company
Schenectady, N. Y.






